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PREFACE 


This short monograph on the economics of building is a 
condensation of a thesis for the degree of Doctor of Philo¬ 
sophy in the University of London which was written in 
1935-37, while the author held a Leverhulme Research 
Studentship at the London School of Economics. The 
original thesis was a much more detailed study, and readers 
wishing to do so may consult it in the library of the London 
School of Economics or in the Goldsmiths' Library of the 
University of London. The present monograph contains, 
however, important additional theoretical and statistical 
sections which have been worked out in the two years 
1937-39 in Oxford. 

Throughout the whole of my work at the London School 
of Economics I had the benefit of the stimulating criticism 
and helpful suggestions of my advisers. P'or the first year 
Professor Bowley was my adviser and provided most 
valuable suggestions in the early stages of the work. In the 
second Professor Arnold Plant and Mr. R. G. D. Allen jointly 
gave me the benefit of their supervision. Professor Plant 
made many helpful suggestions and was invaluable in keep¬ 
ing my analysis close to reality when I might have tended 
to stray too far into mere theoretical and mathematical 
speculation. Mr. Allen also proved extremely valuable in 
suggesting improvements in the general equilibrium analysis. 
Dr. E. C. Rhodes discussed the statistical problems with 
me in his seminar on methods of statistical investigation, 
and these discussions were of great value. 

Dr. C. Oswald George has been specially helpful to me 
during the whole time and has generously discussed every 
problem considered. I wish to record my gratitude for his 
innumerable suggestions and criticisms and for the unfailing 
wisdom of his advice. Finally, discussions with many 
fellow students have been useful and stimulating. 

Herbert W. Robinson. 

Oxford, 

May 1939. 
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INTRODUCTION 


The problems discussed within these pages are not the 
easiest in applied economics and statistics. Indeed, it would 
be hard to find many subjects which present more difficulties 
either in the selection of the mode of analysis or in the 
actual working out of the problems which arise. 

The source of most of our difficulties can be traced to the 
fact that we are trying to make generalisations about es¬ 
sentially heterogeneous goods and activities. In fact this 
study might truly be called a study in heterogeneity. Build¬ 
ings are essentially heterogeneous and, to be strictly accu¬ 
rate, every building should be regarded as being different 
from all othiTs. It is true that some buildings are very 
much alike, physically, but even then there are great dif- 
fenTices in geographical position and this attribute is of the 
greatest importance in the economics of building. 

h^urtliermorc, the classes concerned in this sphere of 
economic life, such as manual workcTS in the industry, 
contractors, speculative builders, investors, owner-occupiers, 
and rent-payers, differ widely in their functions, yet one person 
may take on several different roles simultaneously (e.g, when 
the owner-occupier supplies his own house by building it 
himself). This introduces further elements of heterogeneity 
and complicates the problems correspondingly. Finally, the 
factors concerned are very numerous and inter-related in a 
bc'wildering manner. They bring about many complex 
problems such as the '' need for houses, the proportion of 
unoccupied houses, the relation between capital cost, repairs 
and alterations and the life of buildings, demolition and 
replacement of buildings, and so on. It is clear, therefore, 
that the problem of analysing the economic phenomena 
connected with the building industry is full of pitfalls and is, 
by the very nature of the persons and goods considered, not 
capable of rigorous analysis unless certain arbitrary 
classifications are adopted. 

The final solution to our problems was only found after 
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many vain attempts to plan our analysis. The method 
finally selected was that of starting with a consideration of 
the conditions required for a stationary economy. Then the 
effects of each group of factors which influence building are 
investigated by allowing these factors to vary, one group at 
a time, while the rest remain constant. In the case of 
economic factors, the problem is divided into the determin¬ 
ation of rents, the determination of prices of buildings 
and the determination of building costs; this was found to 
simplify the analysis. 

Much of the economics of building may be extended to 
other industries, particularly when those industries are 
producing consumers* durable goods or even durable goods 
generally. For instance in a Note to Chapter II the deter¬ 
mination of the length of life of buildings is analysed, and 
the effects of changes in interest rates on the length of life 
of buildings are investigated. This analysis is applicable to 
almost all durable goods and it is hoped that students will 
find it useful for the general theory of investment and capital. 
Again, in Chapter V, the problem of showing how the deter¬ 
minants of building activity operate involves the elaboration 
of a technique relating three markets : the market for build¬ 
ings for occupation, the market for buildings for ownership, 
and the market for building activity. This theory is applic¬ 
able to all economic goods and is particularly useful when 
stocks of commodities exist (L^. when there is a market for 
ownership). 

The statistical section of the book, Chapters VII and 
VIII, tests the theoretical results of the preceding chapters. 
Chapter VII deals with demographic factors and amply 
justifies the theory. It also makes an attempt to forecast 
the long run tendency of residential building in the future. 
Chapter VIII applies modern statistical method to economic 
factors in both residential building and factory and com¬ 
mercial building. Here again the theory proves sufficient to 
explain the extent of building in these two categories. It is 
found that a few factors alone are really important. 

Although this book is written primarily for the student of 
economics and statistics certain sections (Chapters I~V, 
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and the general principles of analysis) will, it is hoped, 
prove palatable to the lay reader. Throughout the statistical 
analysis the whole of the country is considered, but the 
same analysis may be applied to smaller areas. It is 
possible for anyone, using the Census of Population, the 
annual reports of the Registrar-General, and local data 
concerning rents, costs of building and rates of interest, to 
make the same analysis for local residential building develop¬ 
ments. It follows, therefore, that persons engaged in the 
building industry {e.g. speculative builders, estate agents 
and architects), might profitably apply some of this analytical 
and statistical technique to their own local business problems. 



CHAPTER I 


THE BUILDING INDUSTRY AND ITS ECONOMIC SETTING 

I. Preliminary Considerations 

To define ** the building industry ” is by no means a 
simple task, and different writers have naturally used the 
term in different senses according to their needs and aims. 

The industry is usually subdivided into Building and 
''Public Works Contracting/’ "Building” includes the 
erection and maintenance of houses, factories, and com¬ 
mercial buildings, including shops, offices, places of enter¬ 
tainment, railway stations, etc., while "Public Works 
Contracting " includes the construction and maintenance of 
roads, bridges, canals, tunnels, harbours, etc., for local or 
central governments. 

"Construction" may be taken to include the erection of 
any structure or the alteration of the natural topography 
of the ground, plus the maintenance and repair of such 
products. 

The building industry is peculiar in that it is the only 
industry producing goods which cannot be transferred 
from one place to another, a fact which implies that the 
industry cannot be concentrated in any small area, but 
must be as dispersed as the population whose needs it 
serves. For this reason it is also " sheltered " from foreign 
competition, but on the other hand it cannot expand its 
market by exporting its products. Another important 
fact is that raw materials used in construction (sand, gravel, 
chalk, cla3^ bricks, etc.) are very heavy, and therefore 
costly to transport. Since these materials are fairly evenly 
distributed over the country, high transport costs relatively 
to the value of the product imply that the raw materials 
industries too are as dispersed as geological conditions 
allow. Furthermore, the building industry is one which uses 
male labour only and requires a high proportion of labour 

4 
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to raw materials. Finally, building activity is dependent to a 
very large extent upon weather conditions, and the industry is 
therefore seasonal.^ 

z. The Growing Importance of the Building 
Industry 

The building industry holds a key position in the 
modern economy. Because the population needs houses 
and almost every field of production requires buildings 
of some description, the building industry itself actually 
accounts for a large proportion of the national pioduction 
of goods and services, and a vast army of men is 
required in the business of construction alone. But, in 
addition, whatever the structure, large quantities of different 
materials, bricks, cement, stone, gravel, chalk, timber, 
many metal products and numerous fittings, are required 
for its construction and are brought from widely distributed 
areas within the country and from abroad. Further, when 
the building is erected a large number of complementary 
products and fittings (furniture, electrical apparatus, 
machinery, and ancillary services such as gas and water) 
are required before it is ready for occupation, whether as a 
home or as a factory or commercial building. The building 
industry has, therefore, very wide ramifications both spatially 
and industrially, and the number of workers engaged in 
building and allied industries is very considerable. From 
the Occupations volumes of the Censuses of Popula¬ 
tion 1881-1931 2 it appears that the building industry 
(Building and Works of Construction) has accounted for 
8-11% of the total occupied male population of England 
and Wales over the last fifty years. But it is subject to very 
violent fluctuations in size; in 1891 it accounted for 9-06% 

^ This aspect of the building industry (seasonal fluctuations) will be 
neglected in this study, but the reader is referred to C. T. Saunders. 
Seasonal Variations in Employment, and Horst Mendershausen, " The 
Elimination of Seasonal Fluctuations in the Building Industry*', Inter¬ 
national Labour Review, August 1937, and Les Variations du Mouvement 
Saisonnier dans VIndustrie de la Construction for further discussion of the 
subject. 

* “nie volumes are strictly comparable from 1881 to 1911, but a complete 
revision of definitions of occupations occurred in 1921. Even then fairly 
comparable figures can be compiled for the building industry. 
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of the occupied male population, in 1901 this figure had risen 
to ii'09%, and in 1911 it had fallen to 8-26%. In the post¬ 
war decade 1921-31 it rose from 8-04% to 9*64%. The 
variations in the absolute numbers occupied in the industry 
show even more striking variations: 798,000 in 1891, 

1,126,000 in 1901, 946,000 in 1911, all these referring to 
males over 10 years of age. In 1921 the number of males 
over 12 years of age occupied in building was 974,000, and 
in 1931 the number over 14 years of age was 1,277,000. 

To examine the post-war development more closely, 
let us examine the Unemployment Insurance figures relating 
to the number of insured persons in employment in different 
industries ^ in 1924, 1929, and 1936. Though the absolute 
numbers in various industries may not be comparable 
over the whole period owing to legislative and administrative 
changes in insurance conditions, the proportions in various 
industries are more comparable, since there have been no 
really important changes in the scope of insurance. 

Table I 

Employment in the Building and Associated Industries, 
{Great Britain and Northern Ireland). 


Source: Ministry of Labour Gazette. 


Industry. 

1 

June I924-* 

June 1929. 

June 1936. 

Number 

Em¬ 

ployed. 

% of 

1 otal 
Persons 
Em¬ 
ployed, 
in all 
Indus¬ 
tries. 

Number 

Em¬ 

ployed. 

‘’0 of 
Total 
Persons 
Em¬ 
ployed 
in all 
Indus¬ 
tries 

Number 

Em¬ 

ployed. 

%of 
Total 
Persons 
Em¬ 
ployed 
in all 
Indus¬ 
tries, 

Building . 

658,120 

6-31 

755.740 

6*91 

910,730 

7*83 

Public Works . 

114,440 

I’lO 

134.6^0 

1*23 

177,050 

1*52 

Building Materials ^ . 

165,650 

1-58 

190,410 

1*74 

243.560 

2*09 

Sawniilling (and Ma¬ 



i 




chined Woodwork) . 

52.470 

0*50 

53.430 1 

0*49 

55,9*0 

0*48 

Furniture-making (Up¬ 







holstering, etc.) . j 

90,600 

0*94 

1*3.370 

1*04 

130,370 

1*12 

Total . 

1,081,480 ! 

iO'43 

*,247.580 

11*4* 

1,517,620 

13*04 

All Industries . 

10,423,480 

100*0 

*0,931,340 

100*0 

11,631,160 

100*0 


' Composed of: Stone Quarrying and Mining, Slate Quarrying and Mining; Clay, Sand, 
Gravel and Chalk Pits; Artificial Stone and Concrete; Cement, Limekilns and Whiting; Bnck, 
Tile, Pipe, etc , Making; Paint, Varnish, Red Lead, etc. 

• Aged 16 and over. 

* Taken from the Ministry of Labour Gazette. 
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From Table I it is clear that the building and contracting 
industry occupies a very important position in the economy, 
and has shown a remarkable increase in importance from 
1924 to 1936. The percentage of the British insured 
population employed in Building and Public Works Con¬ 
tracting shows an increase from 7*4% in 1924 to 9*4% 
in 1936,^ most of this increase occurring between 1929 and 
1936, two fairly comparable years in the trade cycle. 

The percentage of the British insured population engaged in 
the Building Materials industry, increased from i*6% in 1924 
to 2*1% in 1936. This increase was continuous over the period, 
although individual industries within the group changed 
in importance. Sawmilling shows a slight decline in the 
percentage of the British working population engaged therein, 
while Furniture-Making increased from 0-94% in 1924 to 
1-12% in 1936. 

The percentage engaged in all the industries combined 
increased from 10-43% in 1924 to 11*41% in 1929 and to 
13-04% in 1936. This shows the great importance of the 
building industry and its immediately associated industries 
for the level of c'mployment, and the remarkable extent to 
which the relative importance of these industries has been 
enhanced in post-war years,^ particularly between 1929 
and 1936. An indication of the importance of the building 
industry alone, excluding public works and all other 
associated industries, in the recovery 1932-7 is that, although 
it accounted for only 6-7% of the insured population of 
Great Britain and Northern Ireland in July 1932, it in¬ 
creased its insured workers by 21% in this period (the average 
for all industries was 7%) and accounted for 12-5% of the total 

^ The percentage of all insured workers attached to BuilfJing and Public 
Works Contracting increased from 7*44% in 1924 to 9-81% in 1936, an 
even greater increase. 

* According to the Year-book of the Building Indusiriea National Council, 
the industries (i) directly dependent upon, (ii) partly dependent upon, and 
(iii) indirectly affected by, the building industry together accounted for 
1,499,000 persons in insured employment in July 1936. The building' 
industry and the public works and contracting industry accounted for 
another 1,088,000, so that together these trades were responsible for 
2,587,000 persons, or 22% of the insured persons in employment. These 
estimates include many trades not included in the table given above, 
since many of them produce only a small part of their output for the build¬ 
ing industry or for the equipment of buildings. 
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increase in insured persons in employment. The building 
boom '' of 1932-7 must, however, not be regarded as without 
precedent. The increase in the number of workers engaged 
in building since 1932 has probably failed to bring the 
proportion of Britain’s workers in the industry above the 
level of 1901. Neither has the expansion of the industry 
during this period exceeded that which occurred between 
1891 and 1901. 


3. Firms in the Building Industry 

Firms in the building industry can be placed in four 
main classes. 

The general contractor ” contracts for the largest 
type of building and sometimes for civil engineering work. 
He is called a public works contractor if hu contracts 
for public authorities, and probably styles himself general 
and public works contractor. He contracts directly with 
the would-be-owncr, who may be a public authority, for the 
entire work on a project, and is legally responsible for 
the execution of the whole work, usually doing some part 
of the actual construction with his own staff and equipment. 
He is mainly concerned, however, with the co-ordination 
of the work of the numerous sub-contractors who specialise 
in some particular jdiase of the erection and completion 
of the building. These general contractors execute local 
contracts mainly, but occasionally tender for contracts 
outside their locality. 

The small “ general contractor " who contracts for build¬ 
ings of only moderate size is very similar to the large con¬ 
tractor above, and differs only in that he executes a much 
larger proportion of the work himself, probably sub¬ 
letting only such operations as require patent installations 
or methods. He does not, as a rule, undertake speculative 
building, but will often undertake maintenance and re¬ 
modelling work. 

Although these two groups are small in number compared 
with the total number of building firms, they execute a 
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predominant part by value of the total building work, 
particularly in industrial, commercial and public building. 

The jobbing builder*’, the "'small master builder" 
and the " master workman " undertake repair work, re¬ 
modelling, painting and decorating almost exclusively, 
and rarely erect new buildings. These firms are highly 
localised and very small (in London they average 5-20 
men employed at one time), although they form a very 
high percentage of the total number of firms. Their work 
is mainly confined to their immediate neighbourhood, since 
they have not the capital, equipment, or training to operate 
in more than a small area, and the size of the individual 
firm varies greatly according to the volume of business on 
hand. 

The " speculative builder ** (" owner builder " and " opera¬ 
tive builder " are synonymous) is himself owner and builder; 
he concentrates on residential building, and cither sells the 
finished structure to a purchaser or operates it himself at a 
profit. The general procc‘dure follow('d by speculative 
builders is as follows. A land jobber ", sometimes the 
speculative builder himself, acquires land which he considers 
will be valuable for building, and lays it out for building 
})urposes by constructing streets and sewers. The specula¬ 
tive builder, if he consickTs houses arc really required, then 
buys or leases a numbcT of building sites, ofti^ii paying only 
a deposit and arranging to pay the balance after selling the 
houses he intends to build. He then draws up plans (either 
doing this himself or employing an architect), paying due 
regard to regulations regarding number of houses p^r acre, 
size of rooms, drainage and so on, has them passed by 
the local authority, and commences to build. Often the 
speculative builder has insufificicnt resources to finance the 
whole project himself and has to borrow capital; usually 
he obtains a bank overdraft, but sometimes he is able to 
arrange a loan elsewhere. He next obtains his materials 
from the brickmaker, timber merchant, and builder's mer¬ 
chant, who first protect themselves by arranging that the 
persons financing the builder guarantee payment of their 
accounts. 
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Having erected the houses, he either raises a mortgage 
on tlie property and pays off the loan, keeping the houses 
as an investment, or he sells the houses outright to investors 
or owner-occupiers. Often the completed houses are mort¬ 
gaged through a building society for the buyers, though in 
most cases the buyers will arrange this independently. 
The builder*s profit depends, obviously, on the difference 
between the selling price and the costs incurred. 

The size of the firm varies greatly according to the extent 
of the building undertaken, and the regular staff of such 
firms is small; in London rarely more than 50 men are em¬ 
ployed at any one lime, and usually only 12 to 15. Very 
often a large amount of sub-contracting work is let out, 
all the brickwork, plastering, and painting being let by the 
piece to other firms. In this respect the speculative builders 
resemble the general contractors described above. 

Finally there are the sub-contractors who contract 
to execute some section of the construction of the building 
for general contractors or speculative builders. There is, 
in this country, no general rule as to what work is let to 
sub-contractors, consequently there are many different 
types of firm, from the very large firm undertaking wrecking 
and excavating to the small electrician undertaking the 
installation of a lighting system for a speculative builder. 
Much building work is sub-let because it demands very 
specialised skill or knowledge. Examples of such work are 
wrecking, excavating, steel erection, concreting, stonework, 
carpentering, plastering, heating and plumbing, electrical 
work, and even painting. It is obvious, from this very 
brief description of building firms, that the building industry 
consists of a large number of small but highly specialised 
firms all competing with each other for building work. 

Some indication of the size of the firms and tlie variations 
to be found are provided by the Censuses of Production 
of 1924 and 1930.^ It is officially estimated in the 1924 
Census that most of the 13,000 firms supplying no particulars 

1 For a more detailed analysis of the output of the building trades, the 
structure of the industry and the importance of the small firms see “ In¬ 
vestment in the Building Industry, 1Q30-1935,” by 1 . Bowen, Review of 
Economic Studies, Vol. b. Nos. 2 and 3. 
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were small firms, and that 40,000 persons were employed 
in these firms but not recorded. In the 1930 Census almost 
all of the 3,950 firms supplying no particulars were small 
and, assuming three persons per firm (as in 1924), we can 
roughly estimate that 12,000 persons were employed in 
small firms. Adjusting the published figures in this way 
we obtain the results shown in Table II.^ 

Table II 

Size of Firm in the Building Industry. 


Source Cc nsuses of Pioduction 1924 and 1030 




1924. 



1930. 



More 

than 

10 Lm 
ploycts 

Less 

than 

JO I m 
ploy CCS 

Jot ll 

More 

than 

10 Fin- 
ploy'ces 

Less 

than 

10 Em¬ 
ployees. 

lotal 

Number of 1 irni«> . 

Pei sons employed 

9,500 

410,638 

40,400 

135,343 

49,900 

545.081 

8,330 

414,538 

43,620 

166,341 

51,950 

610,879 

Percentage of Total . 

75-2 

24-fl 

100 

72*8 

27*2 

100 

Average Numbci of persons 
employed 

43*23 

3*35 

10*94 

53*37 

3 *8 i' 

_1 

11*76 


‘ Iho prehminarv reports of tlie 1935 Census of Production indicate a fuither remarkable 
increase in the number of small firms (by 30 ’o) to 5Q»ioo 1 be average number of persons 
employed was, howevei, 3*64 as against a comparable average of 3 88 in 1930 


The total number of ptTsons employed increased by 
about 12% from 1924 to 1930, the number of persons em¬ 
ployed in firms with less than ten employees increasing by 
23% and in the larger businesses by 8%. From the table 
it IS seen that the small firms increased their share of the 
total persons employed in the industry; it rose from 24*8% 
to 27‘2%. This shows the still growing importance of the 
small firm in the building industry, and that the advance in 
employment occurred to a greater extent in businesses of this 
type. Assuming that all the 13,000 firms omitted in 1924 
were small firms, the number of firms emplo5dng more than 
10 persons was 9,500, and the number employing fewer 

^ The discrepancy between the " total number of persons employed * ’ 
in this table and the figure given in Tabic I is due to the fact that the 
scope of the C^ensus of Production is different from the scope of the Ministry 
of Labour figures Moreover, the numbers recorded as employed in Public 
Utility Services for the purposes of unemployment insurance include work¬ 
people engaged m certam services that are excluded from the Census. 



12 


THE ECONOMICS OF BUILDING 


than 10 persons was 40,400. In 1930, making the assump¬ 
tion that the 3,950 firms omitted were small, the figures are 
8,330 and 43,620. Thus, while the large firms decreased 
in number by 12%, the small firms increased in number 
by 80/,. 

What of the average size of the firms? Table II shows 
(i) that the average .size of a firm is only ii'8 persons 
per firm; (ii) that the average size of the unit increased 
in both types of firm, the average size of the unit in the whole 
industry increasing from 10-9 to ii*8; (iii) that, while the 
average size of the small firm showed an increase of about 
14% (3*4~3*8) the average size of the larger firms increased 
by about 23% (43*2-53*4), and the latter account for 
practically the whole of th(‘ increase in size. It should be 
noted that these figures refer to Great Britain and Northern 
Ireland, that they include persons of all ages, and that 
they are average figures over the whole year. 

Finally we turn to the distribution of firms by size. Un¬ 
fortunately, there are no figures before 1930, and those for 
1930 only cover in detail those firms employing more than 
10 persons, ix., only about 16% of the total number of 
firms. The distribution obtained, however, is as follows, 
and shows the great predominance of the small firm. Only 
4-2% of firms employ more than 50 persons and only 1-6% 
employ more than 100. 


Size of Firm. 
Average Nos. Employed. 

Estimated Number 
of Firms. 

%• 

o-io 

43,620 

83-8 

11-24 

3.749 

7-2 

-25-*49 

2,480 

4-8 

50-99 

1.339 

2*6 

IOO-I 9 Q 

549 

1*0 

200-499 

263 

0-5 

500 and over 

54 

0*1 

Total . 

51.954 

lOO-O 


In view of the very large number of small firms in the 
building industry it is justifiable to say that conditions 
approaching those of the economist's perfect competition " 
rule in this industry. On the other hand, the raw materials 
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industries are distinguished by monopolies and cartels, for 
imperfect competition rules in the brick, cement, and 
timber industries as well as in some of the industries pro¬ 
ducing metal products used in building. 

4. Trades Engaged in the Building Industry 

The labour engaged in the building industry is drawn 
from a variety of occupations, many of them highly skilled. 
The workers involved are bricklayers, carpenters and 

Table III 


Building: Occupations. 


Otiupation 

Tune 1924 ' 

Tunc 1920 ‘ 

June 1936 > 

1911 • 
Census. 

1931 • 

Census 

Numbers 

% of 

Numbers 

^0 of 

Numbcis 

of 

‘»o of All 

Vo of All 



J m 

all 1 ni 

Lni 

<lll I 111 

J 111 

all Em 

Ottupitd 

Oi cupied 


ployed 

plo> cd 

plo\t <1 

t)lo\td 

plo>cd 

plo>(d 

Whiled 

*54»370 


276,050 

36'5 

331,760 

)6*4 

48*6 

39*8 

C arp» liters 









and (oinets 

122,570 

18-6 

120 ^70 

16*0 

136 Sio 

15*0 

22*2 

19*3 

BnekU^f rs. 

SO,()SO 

8-6 

73.970 

9-8 

9t,9to 

10*4 

10*9 

9*3 

Masons 

21,870 

V3 

2 1,too 

2-8 

20 820 

2 3 

5*0 

3*0 

SI it« rs 

4 080 

<' 7 

5 800 

0 8 

8 010 

0*9 

09 

0*6 

Plasterers 

15,860 

-•4 

2? 030 

3*0 

33 050 

3*6 

2*7 

2 6 

Plumbers . 
Semt Skilled 

32,440 

4 9 

31 080 

ri 

38,130 

4*2 

6*9 

5*0 

Painters 

1 n^hilled 

100,000 

15*2 

102,010 

n*5 

125,400 

13*8 

19*9 

i 6*2 

Labourers 









and Mis 
tell meou*;. 

303,760 

46*3 

377,680 

50*0 

453.570 

49-8 

31*5 

44.0 

Total 

658,130 

100*0 

755,740 

100*0 

910,730 

100*0 

100*0 

100*0 


^ Number*; of insured woikers 16 64 recorded in cmi>]o'vuntnt in the Mxm try of I about Gazette 
(in 1Q24, 16 years ind over) 

• Numbers recordcfl m Occupations volume of Census of Population (1911 over 10 years of age, 
i93i over 14 years of agt) 

joiners, painters, plasterers, masons, slaters and tilers, 
plumbers, and many specialised workers such as electricians 
and gas-fitters. Finally, to all these skilled workers there 
are labourers; these are not completely unskilled and, 
indeed, often possess quite an extensive knowledge of 
skilled operations. For instance, contrary to general opinion 
the navvy is quite a skilled worker. 

Table III sets out the distribution of workers in building 
and works of construction among different occupations. 
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The figures for 1924, 1929, and 1936 are taken from Unem¬ 
ployment Insurance statistics and refer to employed persons, 
while those for 1911 and 1931 are taken from the Occupa¬ 
tions volumes of the Census of Population and refer to all 
persons occupied There is, therefore, no strict basis of 
comparison between the two sets of data. The main groups 
are skilled workers, unskilled workers, and painters (semi¬ 
skilled), the skilled section being further subdivided into the 
various trades. 

Among the skilled workers the predominance of car¬ 
penters, joiners and bricklayers is very marked. They 
account for about 25% of all insured workers since 1924. 
Bricklayers have increased in importance (from 8-6% to 
10*4%) from 1924 to 1936, carpenters and joiners dropped 
steadily from i8*6% to 15-0%, and so did masons (3-3% to 
2*3%). Plasterers substantially increased in importance 
(2-4% to 3*6%), plumbers fell off slightly, and so did painters. 
On the other hand,'' labourers and miscellaneous '' increased 
from 46*3% to 49*8%. Taking the three main divisions, 
there is a clear falling off in the percentage of skilled workers 
employed (38*5% to 36-4%), a falling off in the percentage 
of semi-skilled workers (15-2% to 13*8%), and an increase 
in the percentage of unskilled workers (46-3% to 49-8%), 
and unless the change in the census proportions is completely 
unreliable, these tend(‘nci(\s are even more marked over the 
period 1911-31. The astonishing growth in the importance 
of the unskilled worker (31*5% to 44*0%) is probably con¬ 
nected with the introduction of new materials and new 
methods of production over this i)eriod, although it must 
be remembered that the general labourer has often become 
a kind of semi-skilled mechanic, handling new apparatus 
such as pneumatic drills and mechanical mixers. It is 
significant, perhaps, that this increase in unskilled work has 
been attended by the decline of the old apprentice system, 
and that methods of recruitment of labour have remained 
very haphazard.^ 

^ For a full analysis of recruitment of labour in London see R. G. D. 
Allen and B. Thomas, “ The London Building Industry and its Labour 
Recruitment through Employment Exchanges,'* Economic Journal, 
September 1937. 
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Wages are fixed according to a scale of wages agreed upon 
throughout the industry, and the whole scale is adjusted 
according to the cost of living. There are, however, devia¬ 
tions from these standard rates, and in practice there still 
exists a certain degree of flexibility in wages from time to 
time and from area to area. 

5. Changes in the Building Industry 

There have been very great changes in the organisation 
of the building industry during the last twenty years. 
During the major part of the nineteenth century, and 
particularly in the case of residential building, the greater 
part of the actual building opcTations from the laying out 
of the foundations to the papcTing and decorAling was 
carried out by onc‘ builder or gcuKTal contractor. But 
with the introduction of steel and concrete into building 
technique and the incr(‘asing complexity of construction, 
there has arisen a new type of general contractor possessing 
business, organising, and engiiKMTing ability, and a nc'w type 
of linn, resembling a factory in its organisation and mainly 
concerned with th(‘ co-ordination of the work ol a number 
ol specialised sub-contractors. Tht'se subsidiary firms have 
incr(*ased in number and degr(*e ol specialisation as the 
masonry, structural steel, woodwork, new materials, and 
fittings have d( inanded more and more specialisi‘d knowledge. 
The number of these sub-contractors engaged on one building 
is, in some cases, as high as thirty. Since each sub-contractor 
is a separate entrepreneur, there is an increased distribution 
of risk and responsibility for the storage of materials, capital 
investment, and labour management. The large general 
contractor of today merely takes on the function of general 
organiser for the entire project. 

The building industry is changing from one based on 
tradition to one based on the application of scientific re¬ 
search; new materials and systems of construction are 
constantly being introduced. Technical methods of con¬ 
struction arc altering rapidly, owing largely to the desire for 
speed : since the War the time required for building in large 
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construction projects has been reduced by 30% or 40%. 
Steel-frame erection is being adopted to an increasing extent, 
and enables the ground floor to be completed before the rest 
of the building, therefore reducing the time required before 
the building can be used. Ferro-concrete is being used 
extensively, since it is a much more flexible material to work 
with than stone or brickwork, and cement has been sub¬ 
stituted for mortar. Seasonal stoppages have been reduced 
both by the use of braziers and artificial light, and by the 
erection of the roof at an early stage in building. Machinery 
has been extensively applied, particularly in the early stages; 
such appliances as brickmaking machinery, hydraulic and 
pneumatic riveters, rock drills, steam shovels, hoisting 
engines, power mixers, woodworking machinery, and the 
cement gun and paint spray are now used. Another de¬ 
velopment is the manufacture of wood and metal building 
parts in factories and workshops and their fixing into the 
building by semi-skilled workers; for instance, metal 
doors and windows, wooden doors and cupboards, and so 
on, arc now produced and fitted in this way. 

However, in the old basic trades of bricklaying, joinering, 
etc., the general serving of materialsand the use of mechanical 
aids to reduce fatigue show little change; for instance, the 
speed of a bricklayer has not changed greatly during the last 
fifty years. The work of masons, slaters, tilers, plasterers, 
carpenters, and painters is still mainly a hand operation, 
even on the largest buildings, and mechanical methods arc 
rarely applied. 

The effects of these changes on the building trades have 
been marked. Carpenters have suffered from the use 
of manufactured woodwork, plumbers have suffered from 
the use of composition roofing in place of lead, and 
stonemasons and bricklayers from the use of steel-frame 
construction, ferro-concreting, artificial stone, girders faced 
with brick and stone, and so on. All trades have been 
characterised by increasing specialisation as a result of 
the introduction of new processes and new materials, and 
specialists are taking the place of the ordinary artisan 
and navvy. Finall5% entirely new methods have developed 
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new trades such as concrete shutterers, steel benders and 
fixers, concrete mixers, etc. These changes arc, however, 
less marked in the case of residential building, where the 
new methods have found little application except in the 
case of large blocks of flats or tenement houses. 

6 . The Main Economic Features of the Building 
Industry 

From the economist's point of view, the following are 
the main features revealed by this brief description of the 
building industry. 

(1) The building industry is a local industry, except in a 
few exceptional cases, and is distributed largely according 
to the distribution of population and industry; there is no 
concentration into special areas, as, for instance*, in the 
case of the Lancashire cotton industry. The raw materials 
industries are more concentrated than the building industry 
because tiiey depend on the natural distribution of materials, 
but then* can be no concentration in one region. 

(2) The building industry is a good example of a shel¬ 
tered " industry; there is no question of foreign competition 
except in the case of the raw materials industries, where 
there is some import of semi-manufactured products, 
timber, stone, slates, bricks, and so on. On the other hand, 
it cannot expand by entering other markets abroad. 

(3) The size of the firms in the building industry, the raw 
materials industries, and the complementary industries 
varies from the very biggest type of firm down to the 
smallest. In the building industry itself there is a close 
approach to perfect competition, as in the speculative building 
of houses for instance, while in the raw materials industries, 
particularly in the cement industry, there is an approach to 
perfect monopoly. 

(4) There are two essentially different types of firm in the 
industry. One type, the general contractor, the sub¬ 
contractor, and the jobbing builder, sells the building before 
construction by working to contract, and therefore bears 

little risk. The other type, the speculative builder, produces 
c 
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the building before selling it, and thus bears speculative 
risks. 

(5) The industry produces a special type of product— 
namely, a highly durable good whose durability depends 
upon its construction. It is doubly interesting since it 
produces both durable producers* goods and durable con¬ 
sumers* goods. 

(6) These products {i.e. buildings) are produced to accom¬ 
modate industri(‘s in all stages of the production of con¬ 
sumption goods, from the extraction of raw materials, 
through the whole process of production, to the final distri¬ 
bution to the consumer. 

(7) The building industry is oiu^ in which both skilled and 
unskilled labour is i‘mployed and labour costs form an 
important part of the total costs of building, though, as we 
have seen, machincTy and mechanical appliances are 
becoming more and more common. Building is almost 
exclusively a male occupation. 

(8) The building industry is one of special interest, since 
employment in so many Iradt's and industries depends 
directly or indirectly upon building activity. Employment, 
not only in the building trades tlu'mselves, but also in the 
raw materials indnstries and those industries producing 
complementary products (furniture, tt'Atiles, etc.) is 
dependent on the volume of bxiilding. 

(()) Employment in the building industry is subject to 
Si\asonal fluctuations because building activity depends on 
weather conditions and social factors. Also, owing to the 
organisation of the industry, the activity of an individual 
firm is very irregular, as its work usually depends upon 
success in obtaining contracts or selling houses. 

We now leave the organisation of the industry and ap¬ 
proach the problem of disentangling the various factors which 
dictate the demands made at any one moment upon the 
services of the industry. In the next chapter we build up 
the conditions for a stationary state with respect to building 
activity. In the subsequent chapters the effects upon build¬ 
ing activity of chang(*s in the various relevant demographic 
and economic variables are investigated and finally measured. 
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A STATIONARY STATE WITH RESPECT TO BUILDING 
ACTIVITY 

I. Introduction 

In a modern capitalistic economy the factors relevant to 
the determination of building activity are both numerous 
and complex. They are inter-related in a bewildering 
manner, and it is difficult, therefore, to analyse them in a 
logical and systematic way. However, to bring out clearly 
what factors are involved, and how they operate, let us 
examine what extreme assumptions would have to be made 
for a stationary economy in which no addition to the number 
and types of buildings in existence would be required, and in 
which the amount of building activity per unit of time would 
be stationary. It may be argued that such procedure is so 
unreal that results based upon it can have no importance 
for real life, that it is merely an exercise in theoretical 
economics possessing no more than entertainment value. 
But if the problem were not simplified in this way, and we 
plunged immediately into an analysis of a dynamic economy, 
it would be almost impossible to disentangle the demo¬ 
graphic and economic factors involved. We therefore set 
up this stationary economy, without claiming that it repre¬ 
sents the real world, in order that we may be able subse¬ 
quently to introduce dynamic changes one by one and so 
arrive finally at a comprehensive dynamic analysis. 

In the theoretical analysis the term “house “means a family 
accommodation, where “ family'" is defined as a person or 
group of persons who would, in the absence of any economic 
or social restraints, occupy a structurally separate 
dwelling “. We can use here the Census of Population 
definition of a structurally separate dwelling :— 

“ A structurally separate dwelling has been defined ... as 
any room or set of rooms, intended or used for habitation, having 
separate access either to the street or to a common landing or 
staircase. Thus each flat in a block of flats is a separate unit; 

19 



20 THE ECONOMICS OF BUILDING 

a private house which has not been structurally subdivided is 
similarly a single imit, whether occupied by one family or several 
families. But where a private house has been subdivided into 
maisonettes or portions, each having its front door opening on 
to the street or on to a common landing or staircase to which 
visitors have access, then each such portion is treated as a 
separate unit.'' 

The subjective definition of a family will be used through¬ 
out the theoretical analysis, but is replaced by objective 
definitions when we turn to statistical analysis. 

Some of the assumptions which have to be made for the 
stationary economy may, at first sight, give an appearance 
of unreality, but the mere search for those necessary may 
be fruitful, in that light is thus thrown on the whole problem. 

2 . The Extreme Assumptions 

(i) The first set of assumptions is 

{a) That each house is physically identical with every 
other and that no change's occur in type or quality; 

(6) That there is a constant number of families all of 
the same .size, and a constant ratio of families to dwellings. 
The numb(T of hou.ses required depends upon the num¬ 
ber of famili(\s in (‘xistence and the ratio of families per 
dwelling; and, mon*ver, a family of a given .size requires 
a house of a particular minimum sizc.^ 'I'his means 
that the total population remains con.stant, which 
requires that at eacli point of time the total number of 
births is (‘qual to the total number of deaths; 

(c) That the tastes of the population, and particularly 
those in respect of houses, remain unchanged—this 
includes all habits and customs of society and is neces¬ 
sary because change's in tastes will lead to a demand for 
new houses of new types and to variations in building 
activity. It is, of course, difficult to say whether, in 
actual fact, changes in tastes lead to changes in house- 
design or vice versa. 

^ The two assumptions, that the number and size of families are con¬ 
stant, can be imagined, though it is highly improbable that they will ever 
be realised. Such unreality may be excused on the grounds that our 
assumptions are, after all, only temporary. 
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(2) The second set of assumptions is 

(a) The incomes of all families are constant; 

{b) The cost of living (apart from rent and rates) is 
constant; 

(c) House-rent (apart from rates) is constant; 

(d) Rates are constant. 

These assumptions are required since, with given tastes, 
family expenditure on rent depends on the level of rent and 
rates, the cost of living, and family income; and in stationary 
equilibrium this expenditure is constant. 

(3) The third assumption, which follows from the fact 
that houses cannot be moved, once built, but does not 
necessarily follow from assumption one, is that there are no 
spatial movements of population 

{a) Into or out of the country; 

(b) Internally from one district to another ; 

(c) From town to country or vice versa. 

For if such movement occurs, new buildings are required in 
regions receiving population, and buildings are superfluous 
in regions losing population. 

(4) There is no shifting of industries or dying out of 
industries. This is clearly connected with assumption 
three, of a stationary geographically fixed population. 

(5) The fifth set of assumptions is 

(а) That the initial quantity of building activity 
required to build, and the physical amount of repair 
work required per annum to maintain a house, are 
constant; 

(б) That the costs of building activity are constant, 
therefore the cost of construction per house and costs 
of repairs per house are fixed; 

(c) That the length of life of buildings is constant. 
This follows from the fact that the length of life of the 
houses is dependent upon the initial cost and expenditure 
annually on repairs and, since both are fixed, the 
length of life is also (jonstant. 
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(6) The rate of interest is constant. Otherwise, as will 
be seen later, initial cost and expenditure annually on repairs 
might fluctuate. 

(7) There are no fires, catastrophes, or " Acts of God 

The only building activity which goes on in this stationary 

economy is as follows. First, since the amount of repair 
work per house per annum is constant, and there is a 
constant number of houses, the total amount of repair work 
carried out annually is constant. Secondly, as a house 
reaches the end of its useful life, by which we mean that 
further repair work is no longer considered profitable, it 
must be pulled down and rebuilt. Thus, in order to have a 
constant amount of building activity devoted to replacement, 
we must also have a final assumption; 

(8) That the ages of houses arc so distributed that an equal 
number are due for replac(‘ment each year, i.e, houses are 
equally distributed (jvct each year of life. 

Since a family must leave a home ready for demolition and 
enter one which has b<‘en r(‘built, there must obviously 
be (a) some slight movement of population to allow for 
this, unless houses an* permanent, and (b) a larger number 
of sites for houses than there are families. 


j. Residential Buii.ding activity in the 
Stationary State 

Let L years be the length of life of a house from the 
moment when it is ready for habitation to the momimt wdien 
it can no longer b(‘ inhabited. Let one yc'ar be requin‘d to 
demolish and rebuild the hous(‘.* Finally, let there be m 
families and one family per Jiouse, lienee there are m 
houses. 

Each year houses will need to be replaced, and this 

expression represents what may well be called the replace- 

* On the assumption that new houses are built on the old sites and take 
exactly one year to build, so that each year sutluient houses are built to 
accommodate those families moMng from houses becoming obsolescent 

he number of sites re4uire<l for w families is 
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ment quota During each year, let ^ houses be built to 

replace the which will require replacement in the next 

year, thus leaving m for habitation at every point of time. 
Thus, when a house is worn out it is demolished and rebuilt 
in one year in time to replace a house whose replacement is 
imminent. 

Total building activity will, therefore, be stationary and 
equal to the sum of building activity devoted to replacdnent 
and building activity devoted to repairs. 

4. Equilibrium between Initial Cost, Repair Work, 
AND Length of Life 

In the stationary economy considered abov(\ it reasonable 
to assume that the combination of initial cost of the building 
and annual repair work will be so chosen that the total 
annual cost required to house tlie population, measured as a 
quantity of building activity, will be a minimum. 

Let building activity be considered as a hoinog(*neous 
quantity measured in homogeneous units with con.stant 
value. Let us assumt* that, if the initial cost of removing 
an obsolescent house and constructing a new one is u units 
of building activity and the repair work is a constant amount 
V units of building activity per house per annum, the length 
of life L (f> (n,v) years, i.e. the length of life is a function 
of initial cost u and the amount of repair work v executed 
annually. It is important to notice that in actual life 
repairs are composed of two esstmtially different components. 
There are decorations required at very short intervals, .say 
intervals of five years or less, and there are structural 
repairs, including exterior painting and pointing, which 
are required at longer intervals of, say, five, ten, twenty, or 
even thirty years. The former type an* distinguished by 
the fact that they are not essential for comfortable habitation 
of the house and can therefore be delayed indefinitely without 
impairing the length of life of the building. On the other 
hand, the structural repairs cannot long be neglected without 
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seriously shortening the length of life of the house. And 
if such repairs are neglected, the building will require even 
more extensive repairs in a short time. In all our theoretical 
analysis we shall confine our attention to the second type 
of repairs and include the first type in the same category as 
furniture. Even in the case of repairs which do lengthen 
the life of buildings, L cannot be increased indefinitely by 
expending more building activity on repairs, but that can 
be allowed for in the form of the function We are also 
assuming here that repairs are constant in each year of the 
life of tlie hous(\ In actual fact the repairs in the early 
years are much lower than those* in subsequent years. How¬ 
ever, we can imagine* v to be that constant annual cost which 
gives a present discoiint(*d value, over the whole* L years, 
equal to the present discounted vaku* of repairs over the w'hole 
life of L years, however those actual repairs may fluctuate 
over time. 

We have assumed that the numl>er of houses required 

for the m families is m, and tliat therefore each year j 

houses will be removed, and new buildings erected on 
the vacant sites. 

The total building activit}' each year will then be : 

Repair work on the m occupied houses ( - inv units), and 

Replacement of the obsolete houses iinits^. 

The total annual building activity x will then be : 


Assuming that initially m houses were built, costing 
mu units of building activity, the annual interest charge on 
these houses will be mui, where i is the constant rate of 
interest. There must also be an annual charge a for the 
amortisation of each house over the length of time L + i 
years. 

The total annual cost y of tn houses is therefore 

y =-- mv d- mui + wa . . . . (2) 

and u and v will be chosen in such a way thaty is a minimum. 
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It is shown in the Note to this chapter that y is a minimum 
when the rate of substitution of annual capital cost for annual 
repair cost (the amount of annual capital cost which must be 
substituted for a lost unit of annual repair cost in order to leave 
tlie length of life of the building unchanged) is equal to unity, 
i.e., when the addition of an equal expenditure to annual 
capital cost and to annual repairs results in equal additions 
to the length of life of the building. In addition, it is shown 
that in equilibrium both u and v, and therefore the length 
of life of the building L, depend upon (i) the rate of 
substitution of initial cost for repairs at different lengths 
of life L, and (ii) the rate of intercut i. And finally it is 
shown that a fall in building costs or the rale of interest 
leads to an increase in the length of life. At the same time 
the initial cost h, ilie annual repair expenditure ?*, or both, 
will usually change, the only restriction being that both 
cannot decrease simultaneously. 

The annual building activity, from (i), depends upon 
(i) the number of families and (ii) the leiigtli of life, initicil 
cost of buildings, and the annual cost of lepaiis, all thiee of 
whicli depend upon the rate of substitution of annual initial 
cost for repairs, and the rate of ini (‘rest. 


5. Rents in the Stationary State 

Tliere will also be a unique ndationship between rents, 
the length of life of the buildings, the rate of int(‘rest, and 
capital and maintenance costs. 

Since all the factors (tastes, family income, cost of living) 
relevant to the determination of family (‘Xpenditure on 
rent are constant, we can obviously assume* tliat exjx*ctation$ 
regarding the future are, simply, tliat the present values 
of these variables will persi.st indefinitely.* Furthermore, 
these expectations will be held with perfect confidence. 
As the rate of interest is constant, we can also assume that 
the discounting of future receipts by entrepreneurs is at a 
discount rate equal to tlie rate of interest. 

* In particular, since we assume a constant rate of mteie.st, there will 
be no cnanges in expectations arising through this medium. 
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Consider an investor owning one single house which has a 
length of life of L years, an initial or replacement cost of u 
and an annual repair cost of v. Assume finally that he builds 
the house originally by raising a loan at the rate of interest i. 

His annual charges are then, 

(i) Interest upon initial capital expenditure := ui 
annually. 

(ii) Kepairs v annually. 

(iii) Amortisation for replacement over L + i years ~ 

a — i] annually; and 

(iv) His earnings which, in equilibrium, are just 
sufficient to induce liini to engage in house-building 
-- c, a constant, annually. 

His annual gross receipts are the annual Imuse-rent 
(apart from lates) - z. 

He is discounting future rents at the rate of discount i 
when computing the present value of liis receipts, and his 
annual costs will also be discounted at the same rate 
when he is computing the piesent value of the cost of 
the house. Since the present value of costs (including the 
minimum earnings) over L yeais must equal the present value 
of rereij)ts, this means that he will equate his annual charges 
to his annual receipt.s, 'J'lius : 

z -- ui -I- V -b a + c 

and since u, v, i, L, a, and c are constant, z is constant and 
determined by the late of substitution of annual initial 
cost for repaiis, and tlie rate of interest. 

If the entrepieneur charges lates to the tenant in addition 
to the rent of the building, and pays them in turn to the local 
rating authority, the annual charge to the tenant will be 
supplemented by another constant quantity, say s, equal 
to the annual rates. If, on the other hand, the tenant pays 
the rates to the local authority himself, our equation will 
be comprehensive, but the tenant himself will pay z in house- 
rent plus s in rates. 
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6 , Factory and Commercial Building in the 
Stationary State 

We now consider what assumptions must be added to 
those already made to ensure a stationary amount of build¬ 
ing activity with respect to factory and commercial build¬ 
ings, which include factories, offices, shops, warehouses, etc. 
Those already made which are relevant to the problem 
are 

(i) There is a constant number of families. 

(ii) There is a constant family income. Hence the 

national income is constant. 

(hi) Tastes are constant. 

(iv) The cost of living is constant. 

(v) Rents of houses are constant. 

(vi) Rates are constant. 

(vii) There is no spatial movement of population, 

a possible influenc e on factory location. 

(viii) There is no shifting of industries. 

(ix) Costs of building activity are constant. 

(x) The rate of inteiest is constant. 

(xi) There are no catastrophes, fires, or Acts of God. 

But even these assumptions are not sufficient to guarantee 
a constant amount of Iniilding activity devoted to factory 
and commercial building. In addition to the assumption 
that there is no sliifting of industries, we must also assume 
that no new industries appear and no industries disappear 
in any part of the economy, and that there is a rigid scheme 
of distribution of resources among different industries so 
that the proportion of buildings in each industry is not 
changing. This, and the assumptions above, imply that all 
prices, both of factors of production and consumj)tion goods, 
remain constant. 

Under these conditions the capacity ^ of the various 
industries in every part of the economy will be constant. 
However, owing to the fact that inventions may alter the 
tyj)e and size of buildings required to house any given 
Capacity in the sen.se of maximum possible output in physical terms. 
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capacity, we must also assume that there are no inventions 
or changes in methods of production. Thus, assuming an 
even distribution of factories, etc., by age, there will be a 
constant number of factories in existence at every moment 
of time and a constant amount of annual replacement 
activity witli a constant amount of annual repair work. 

The factors which determine the amount of annual 
replacement activity, the amount of annual repair work, 
and tJie total building activity are exactly analogous to the 
case of liouses. Whereas in the case of dwellings the building 
houses a given family, in the case of factories, offices, etc., 
the building liouses a given productive capacity. The annual 
building activity required to accommodate a given produc¬ 
tive capacity will be made a minimum in the same way as 
for residential bTiilding. The length of life of factories, 
etc., and the constant amount of building activity devoted 
to factory and commercial building in our stationary economy 
depend onc(‘ again upon the interaction of (i) the tech¬ 
nical function relating length of life ot b lildings to initial 
cost and annual repair cost and (ii) the rate of interest. 

The new sets of assumptions are then 

(9) (a) No new industiies appear and no industries dis- 
a])pear; 

(/;) I here is constant productive capacity in all 
industries; 

(c) All prices of factors of production and consumption 
goods are constant; 

{d) Hiere are no inventions or changes in methods of 
production. 

(10) There is an even distribution of factories, offices, 
etc., by age. 

In the case of public works exactly similar considerations 
apply, t^e., there is a constant amount of annual replacement 
activity and a constant amount of annual repair expenditure. 

7. Total Building Activity 

In this stationary economy there is a constant amount 
of building activity for (a) houses, {b) factories and com- 
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mercial buildings, and (c) public works. Since the total 
building activity is equal to the sum of tlie activity under 
each of these three heads, and the activity under each head is 
constant, there is a constant amount of building activity 
as a whole.^ 

These assumptions indicate how very numerous are the 
factors which influence building activity. In a dynamic 
economy all these factors may vary simultaneously; each 
factor pla3^s a part in the determination of the tempo of 
building acthdty at any moment. The factors group 
themselves into two types, demographic factors and eco¬ 
nomic factors. In Chapter III the effects of demographic 
changes are considered, while Chapters IV and V are devoted 
to the effects of changing economic factors on building 
activity. 


NOTE TO CHAPTER 11 

The Length or Life of Buildings and the Rate of 

I NFLREST 

The selection of the optimum length of life of buildings is a 
problem which finds its solution in the real worhl through trial 
and error. Imperishable strut tures an* too expensive to eonstrurl, 
«ind ver^^ imp(‘nnanent structures leqnire too frequent replace¬ 
ment and too extensive running re])airs. In tire a com¬ 
promise is found whicli, considering initial cost, fretpiency of 
leplacement and cost of i<‘pairs, is cheapest in tin* long run. It 
is obvious tliat tlic raft* of int(*resl ]>Iavs «in ini}>oitaiit p.irt in 
tills compromise, and it is intei<*sting to analy-e th(‘<)i(*ti( ally how 
its influence operates and wliat an* Die < oiisrqueiK'es of chang(*s in 
the interest rate on the lengtli of life (»f buildings. It is a 
problem < oncerning not only buildings but als<» any durable 
consumer’s or producei's good. I'lu* length of lift* bears a close 
relationship to tlu* " period of production ” (a\eiag(- length of 
time between injiut and output) and the problem lias, therefore, 
great importance* for crqiital theory. Ajiart fioni Hicks’ Value 
and Capital ^ there lias b<*en no attenijit at a rigorous solution of 

^ Of course one might imagine an etonomy in which the total building 
activity X composed of three sections Xf^, \f, and ip (bouses, factories, public 
works) is constant, but where i*, a/, and are varying However, this 
would be a special case of a non-statiouary economy, and it is sufiicient 
merely to mention the possibility in this chapter. 

* Chapter XVII, “ Interest and the Production Plan ", and Apriciidix 
to Chapter XVII. 
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the problem, and the solution offered here is, perhaps, of interest, 
since it makes use of a novel elaboration of the indifference curve 
technique. 

Using the notation of pp. 22 to 26, the total annual cost y of 
m houses each with a length of life of L years is, 

y = mui mv ma .(2) 

where u is the initial cost of the building, measured in units of 
building activity, v is the annual repair expenditure per house, 
also in units of building activity, i is the rate of interest, and 
a is the annual amortisation quota, again in units of building 
activity. We are regarding a unit of building activity, therefore, 
as “ money 

The value of a is such that, 


a(i + i)^ + a{i + i)^~^ + ^ “ w 

idt 

hence a — - - where a = (i -f . . (3) 

(a — I) 

Thus the total annual rent of the w houses is, 


■ - mv 


(4) 


and must be a minimum. 
dv ?V 

that y and y must be zero, t.e. 
vu dv 


mmoL 

(a - l) 

The conditions for a minimum are 


fU _ (a - t) 
dll 


( 5 ) 


and 


dl (a - 1)2 
?v ui afi 


(6) 


where p log, (t + 1). 

These two equations fully vhdermino I lie two unknowns u and 
V, initial cost and annual re]>air cost. Tliey therefon* determine 
the length of life of the houses L, which is (?<, v). Now 


dL 

dv „ ^ ; 

?L dv ” 
dll 


(7) 


which is an important constant and represents the rate of sub¬ 
stitution of initial cost for annual repairs, that is, the amount by 
which initial cc^st must increase to offset a decrease of one unit 
in annual repairs in order that the length of life L shall remain 
unchanged. This variable depends upon the length of life L 
and the \'iilues of « and v. 
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From equations (5) and (6), 

k = 


Let u' be the annual cost of u units of initial cost, so that 

, mcL du' loL j 

u ^ . 1 hus j - , —r and 

(a — I) du (a ~ I) 

?L 

j did dv did , . 

^ du Ti^ - dv - ’ (9) 

did 


lltnce in eqmhbnum — isuiiit\ Hut is, the lateof substi¬ 
tution of annual capital cost for inmial reji<uis is unity or, 
in other words, tlu a(ldition of aii efjual amount to annual tapitaJ 
(ost or to annual u]>aiis nsuits in kjimiI additions to the 
length ol lif( of the building I quation (8) mdu ikn that the 
length of hf( depends upon (i) llie form ot tlu ^*n(tion as 
i\])resstdb\ the nitc ot substitution, and hi) tlu late of mtc test, f ^ 

I he wliolt of this an lit sis may be siin]>ldi< d by making use of 
tlu indilfcreiKt cur\( IccliniijiK And tlu t Iht ts of < hanges in 
building costs and the latt of mtc rest on Uu Ic ngtli of life of 
buildings ( an lx mou easily shown ch igianmiatually 

1 igure A in higiirc i shows a sctus of h ngth cd life mchherence 
t lines ill K lating to a gnen si/c of house \loiig the* x axis is 
nicasiiitd the amount <»f building a(li\it\ expended on annual 
itj)aii> and along the t axis is nuasund the* amount of Iniild 
mg aetiMty e xjxiieled upeui initial cost of tlie house Ihe 

1 Ihe in ilysis md th< It n th f)l lift indifit it in < (ur\( uid>si» 

whith 1 (j1U»v\s tlin \v i l,i< il dt il of li^ht on tin pr»)l>lt. rn dist usst tl in 
tit recent (oi)1i()\tis> lutwcen 1 ndtNStn I II Kinglit ind Mi Nitholas 
K ililor It g iidmg tlw the ory of c ipit tl f/t c \ til *> Nt> \ Vol (> 

Nt> i \nd \ ol o \o * In th< 11 in i il tlitf^ry of i])if d oni initial 
cost IS the initid tost of t ipit il etpiipTnent end oui inmial repair 
e\pt ndituit is tlu dimud cost of piotliictioii of i givtn output 1 he 
length ol liU of tlu building is of courst the length ol lift td the capital 
etjuipinent The iruLstnunl ptruul of tht t ipit d retjuutd to pro 
dutL tht. gntn tuitput is in our tt rniinology 



where o ide fined on p is the simt i Mr K ildoi s e ipital intensity" 
It IS dfiubtfiil in \uu of the eonelusuaii (l<ri\ed titan the le ngth-of- 
lift indiflcrt net t eiivc anilvsi*^ wJik h foilovs'- wlutiui Mr Kaldoi sanalysis 
of Capital Intensitv and the Iraeic < yelt in i <ommnca, lehruary, 

igpi would be* Aenfifd if the length of life in Idle r< net. < urve tt*< hnirjue 
were ustd to inv< stigatt changes in a during tht tride t v le It is hoped 
that tlic methods developed here will Iks eslcntltd tt> the theory of invest¬ 
ment and capital, and to trade cjtlc thce^ry in the ne ir future 
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curve numbered 30 represents the various combinations of 
initial cost and annual repair exi>enditure which together gi\T 
a length of life of 50 years. The other two rur\’es represent 
combinations which make the length of life 100 years and 150 
years respectively. We must imagine an infinite number of 
su<‘h indiherence curves lying between those actually drawn; 
for, by adding small enough amounts of building activity to 
either co-ordinate, we can increase the length of life by as small 
an amount as we plciuse. Something can be said about the 
shape of these curves. They do not cross; it is iinp(,>ssible to 
get two lengths of life with the same combination of initial cost 
and repair cxpcmdilure. They slope downwards; if we add to 
the initial cost we must decrease the repair expenditure in <')rdcr 
to stay on the same length-of-life iiidifferenrt^ curve and \'ice 
versa. Finally, as in Irigure i, they arc (Ofwcx to the origin; 
for, as initial cost is diminished, more and more ui>its of building 
activity have to be expended anniially in repairs in order to keep 
the house on the same Icngth-of life inilil(<‘icnc(' curve, and 
vic(‘ versa. The slope of the curve at any point • uch as A, 
represents the amount of initial cost which is ret^nued to »om- 
pensate for a loss of a small unit of annual (^xpenditUK' on repairs 
in order that the building ina\ retain the same length of life ‘; this 
becomes steeper and sleeper as A approarlu‘s the origin. 

bet us assume that the (ommuiiity (or individual) has a certain 
income which, at tlie (‘xistini' cost of building activity, would 
enalde him to buy OA units of building actnity per annum. 
Now, if we know tiic rate of inteiest and tli<‘ length of life of 
the building, we know the amount of initial building activity 
which can be (‘xchanged for one* unit of annual re]^air building 
activity (the lattiT must ecjual th(‘ annual int(‘i(‘st ]M\mif‘nt plus 
tile annual amoitisation (piota). Using our ])ie\ious notation, 

it is ' ^ units of initial cost. If we diaw a hue tliiough A 

I'X. ^ 

at an angle p such that 


points on this line represent altern,itive combinations of initial 
cost and annual repair cost whi( h can be purchased with the 
income OA at the t'xisting rate of int<‘rest and with the particular 
length of life; the slojie of the lin<' is the annual j)rirf* of initial 

cost. Since tan p - - — it increases numerically as 

a increases. But a varies directly with L, therefore it follows 
that as L increases the slope of this “ opportunity line, " increases. 

^ It is, therefore, the rate of sobstitution k of nutial cost for annual 
repair cost. 

D 
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Let us assume that the rate of interest is given. Then for any 
length of life we can draw one indifference curve and one “ oppor¬ 
tunity line*' only. In Figure A three possible "'opportunity 
lines " (say, on th(‘ basis of three different rates of interest) 
are considcied with a given lengtli-of-lilb indifference cur\'e 
(50 years). AH is the case where the line does not reach the 
length-of-life indifference curve. In that case it is impossible 
to purcliase sufTicienf building activity to cf>nstruct such a house 
with the existing income OA. AC is the case where the line cuts 
the length-of-lif(‘ indifference curve. In that case it is possible 
to build a house with a life of 50 years by occupying position F 
or position G. But at tin* point F the slope of the indifference 
curve is l(‘ss than tlK‘ slope of the opportunity line ", and by 
buying initial cost with n^pairs it is possible to obtain more than 
the initial cost reriiiired to remain on the years indifference 
curve. Thus tlu* h'ngth of life in this case can be made greater 
than 50 y(‘ars. Similarly at the ]>oint G it pays to substitute 
repairs for initial cost m order onc(‘ «igain to increase the length 
of life above 50 years. The caM' of the " opportunity line " 
cutting the indiffei(‘nce ciirv^(‘ thus means that a higher length of 
life may be obtained with the same income. Finally, AD is the 
case where tlie " op])ortunity lhu‘ " Untches the indifleience curve 
at In this ease* the slofx* of the indiflen nee* ciirv^e at E (the 
rate of substitution of initial cost for annual repair expenditure) 
is the same as the slop(‘ of the " o])poitunity line " (the price in 
terms of re]>airs of an addition.il unit of initial cost). This means 
that, at this juiint h, by puichasing initial cost with repairs, or 
vice versa, no addition can be made to tin' length of life of the 
hoLi.se; equilibrium is attained. This is obviouslv the same 
condition of ecpiihbiiuin as equation (8) since the slo])e of the 

curve is k and the slope of the ‘'opportunity line " is ^ 

It is now^ easv to si*e how ecpiihbrium is establisluxl. Start¬ 
ing wutli a low Ifiigth of hie, where the " opportunity line " cuts 
the indifteieiue cur\e, the length of lift' is increased until a 
value IS found where the “ opportunity lint' " touches its indif¬ 
ference riiivi'. When tins happens the maximiini length of life 
has been determined. At the saini* time tlu' amounts of initial 
cost (c.g. ()M) and annual lepairs (eg. OA’) are also determined 
by the point of eiiuihbrium. 

Wliat liapjxMis when, witli .1 given income, the cost of liuild- 
ing aetnity changes? This situation is shown in Figure B of 
Figure i. I.et us sup])Os(* that the original equilibrium w^as 
at A. Sini e the i*ost r)t building activity does not enter into the 
expression for tan p, the slopes of the “ opportunity lines " are 
unalfecled. Hut the n^^ult ol a change in the cost of building 
ac tivity is to sliift the lines boilily to the right, eg. A''D'\ when 
building tosts deciease and to the left, c.g. A'D', when building 
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costs increase, the line still being parallel to the Hne AD, Let 
us take the case of a decrease in building costs (exactly op¬ 
posite results hold for an increase). The “ opportunity lines 
are numbered according to the length of life used in their deter¬ 
mination. The now line cuts the indifference curve for 

50 years, so that the result of the fall in building co.sts must 
be an increase in the length <^f life of the buildings. As the 
length of life is increased the slope of the ‘ opportunity line 
increases until finally a length of life is found such that the 
** opportunity line A'*R touches the corresponding indifference 
cun e for, say, 100 years. 11 cannot be deternuned, unless we know 
the shape of the indifference curves, how capital cost and n^pair 
('ost will change. All we can say is that both will not decrease 
together. 

Finally let us examine the case of a change in the interest rate. 
This is shown on Figure C of F'igure i. I.et us suppose that the 
previous equilibrium has been at the point E, What happens to 
the line AD when the rate of interest alter^^ ? Takt* the case of 
a fall in the Jiiiv of interest. There are two oppi»-,iiig factors : 
on the one hand the annual inteicst charge will d ‘cline, but on 
th(‘ other hand th(‘ amortisation < harge will rise (a point often 
overlooked when considering the etfects of changes in the interest 
rate on inve.stnient). Which of these factois has the greater 
effect? Dilfcieutiaiing tlie numerical value of tan p with 
resjMTt to i we find tluit it is negativ(‘ if 

(i 1;.)(«-!).-(/.) 1) 

which, if we neglect jiowers of i becomes 

(1 -i i){L f t) >{L { t) 

and is obviously true. This m*\ans that as long as there is any 
rat<* of interest at all a ri.se in the rate of inteiest decreases the 
slope of the “ opportunity line ” and it turns tf> AD' whil(‘ a fall 
in the rate of interest iiirreas(‘s the slope of the “ opportunity 
line and it turns to AD". Let us assume that it rises to AD". 
Then, since this new line cuts the indiilruence curve, Uie Ifjngth 
of life will increase. The ris(‘ in tla^ length of life further increase's 
the slope of the line until a Icngtli of hf(‘ is discovered of, say, 100 
yc'ars for which tlu' " oj>j)ortunity line ” A A touches the indif¬ 
ference curve at R. We cannot, however, say definitely whether 
the capital cost or repair expencliture or both will inen^ase; that 
depends upcm the shape of the* curves. 

The effect of a fall in building costs or in the rate of interest 
on total building activity depends on the influence of the new 
values of v, and L upon x as expressed in ecpiation (1). When 
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the indifference curves are in the form of rectangular h5rperbolas 
both u and v will increase, I will increase, and the effect on build¬ 
ing activity depends on whether increases and, if it does not, 

whether mv increases more than decreases. 

Throughout this analysis we suppose, of course, that the total 
annual expenditure on the buildings is fixed. Wc are (|uite 
justified in doing so if we assume that there are no changes in 
incomes and tastes; for wc have implicitly assumed that equili¬ 
brium (‘xists wlien this fixed annual sum is expended on tlie.se 
buildings (standard in (piality, size and type, but variable in 
dui ability). 



CHAPTER III 


A DYNAMIC ECONOMY : DEMOGRAPHIC FACTORS 
I. IxrKODUC'JION 

The considerations of the last chapter apply to an economy 
in which the very special conditions outlinecl in the assump¬ 
tions exist. The assiim]>tions whicli had to Ih' mad(' a^e 
obviously very rigifl and highly unieal; but merely to set 
up the conditions of such an economy has been useful 
for the purpose of revealing the coni]'>lexity of th(‘ forces 
which operate on building activit\' in tlu^ rciil world. We 
can now proceed to relax our ashumj)tions re by one. 
In the present chaptci we conader the effect > of changing 
demographic factors. 

2. The Ncmber of h'AMiiirs 

Passing from <a stationary economy, in which houses 
are all alike and the number of famili(‘s, aveiage size of the 
famil}^ and latio of families to dwellings ai(‘ (onstant, we 
now examine what are the con.secpidices of changes in ihe 
number of families upon the number of houst's required, and 
therefoie upon building activity, if all other lehwant factors 
remain unchanged. Before we consider the elfects of such 
changes in detail, it must b(‘ })ointed out that, from the point 
of view of building activity, two important ftutors are 
operative in the real world which arc very relevant to the 
problem. These factors arc (i) the numl>er of families 
pier house, and (ii) the age and sex distribution and marital 
condition of the population, l^oi the time being it is 
assumed that the number of families per house remains 
constant and equal to unity. We will also assume that the 
age and sex distribution and marital condition of the 
pxipulation remain constant. 

We have here the problem of a change, from year to year, 
in the requirements of the community for family accom- 
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modations of a standard size. In the case of an increasing 
number of families we can distinguish two effects; first, 
assuming each year that houses for the new families are 
built within the year,^ there will be an expenditure of 
building activity simply to provide the new houses, and 
secondly, as time goes on the number of houses requiring 
annual repairs and the number of houses falling to be 
replaced each year, assuming a constant length of life, will 
steadily increase as tlie number of families, and hence the 
number of houses, increases. In the case of a decreasing 
number of families, the situation becomes more complicated. 
In this case the precise result depends upon the relative 
sizes of the annual replacement quota for existing houses 
and the number of families by which the total number of 
families is decreasing annually. 

This analysis can, however, be connected conveniently 
with our analysis on pp, 22 to Consider the stationary 
economy of the last cliapt(*r, where 

m - Number of families; 

L Length of life of houses; 

u ~ Initial cost in units of building acitivity; 

V = Annual repairs in units of building activity. 

The annual building activity is + 7 nv units. What is 

the effect of an increase or decrease in the number of families ? 
Let the ratio of u to v be a, a constant, i.e., w = ov; in 
general a is a large number, for repairs arc usually small 
compared with replacement cost. This is an extremely 
artificial assumption since the ratio of u to v varies greatly 
from house to house and from year to year, but the assump¬ 
tion simplifies the analysis without affecting the results. 

The annual building activity Xi, before the increase in 
families, would be, 

^ ' ~ (/ a) .... (10) 

Now' an increase or decrease in the number of families 

^ I e. that a housing standard of one family per house is always main¬ 
tained 
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can be either (a) a single increase or decrease of from 
m to {nt ± Ml) in one year without any further changes 
in the number of families, or (b) yearly increases or decrease>s, 
nti, ni2, nt^y . . . etc. In the case of an increase in any one 
year of nit families the additional accommodations required 
are m, houses, and there are two possible methods of supply¬ 
ing them. Either all the houses can be provided in one year 
or the building can be spread over several years. And 
the effect on building activity will depend upon tlie length 
of time, say n years, over which the building is distrilniled. 
In the case of a decrease, the length of time over which tht* 
drop in building is distributed will depend upon tlie ratio 

ni 

of nit to the replacement quota j , and n will ecjual mj jm. 

Variations in the yearly increases or deci eases m,, ...» 

etc., will, of course, lead to corresponding variations in build¬ 
ing activity unless n is allowed to vary as nii. It also 
apparent that any variations in new building as a result 
of tlie changes in number of families will affect luiilding 
activity in years to come when the houses fall to be replaced, 
and increases in families may thus lead to c}'cles of construc¬ 
tion. In addition to the change in new construction, there 
is also an addition to or subtraction from tlie number of 
houses and lienee to the amount of annual repairs reejuired. 
The change in building activity in the first year is either 

nitU or according to whether the new biiihling is im¬ 
mediately executed or spread over n years, and the propor¬ 
tionate change in building activity is found by comparing 

this change with The following table shows 

how the proportionate change in building activity depends 
upon the ratio of u to i' (here called cr), the length of life of 
the building L and tlie value of n. Numerical valiums of the 
constants are inserted to illustiate the magnitude of the 
effects of population changes. 

This table clearly brings out the powerful influence on 
building activity of a change in the number of families when 
the adjustment is made rapidly and the extent to which it is 
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modified when the building is spread over time. If we 
assumed empty houses to exist, more than one family to 
occupy a dwelling, and the length of life of houses and the 
number of families per dwelling to vary according to pressure 
on accommodation, factors wliich are definitely operative 
in the real world, the effects of an increase or decrease in 


Annual Change in Building Activity Due to a Change 
in the Number of Families. 
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population would, of course, be modified. \V(‘ can conclude, 
however, that changes in the number of families are extremely 
impoitant factors in determining the annual building 
activity and that, in geneial, movements of the total number 
of families result in grc'atly magnified movements of building 
activity. 

Having analysi^d the consequences which follow an 
increase or decrease in tlie numbt'r of families in an area 
(assuming the si/c of the family to be constant and the 
number of families per dwelling to be unity), we see that 
population changes bringing about continuous, though 
varying, changes in the number of families, are likely in 
general to cause continued, though varying, annual changes 
in building activity wliicli are likely to be lepeated in cycles 
with a period equal to the lifetime of a house. 
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3. Size of Family, Age and Sex Distribution, and 
Marital Condition 

The natural procedure which one would adopt, and 
which is usually adopted when dealing witli population 
movements, is to consider changes in total population and 
in the average size of family. But such a classification is 
unsuitable for our purpose. Since a population has character¬ 
istics of age, sex, and marital condition, and since " average 
size of family conceals the distribution of families by size, 
and age and sex composition, the “ size of the population 
and ‘‘ average size of family hide nioie than they reveal. 
However, the size of the population divided ]>v the average 
size of family gives us the total numbci of families in the 
population which, as we have seen, is most important in 
determining building activity, since it determines the 
number of family accommodations required once the 
housing standard is given. The change in the number of 
families is, of course, related to the change in the size of the 
population and the average size of the family, and in most 
cases changes in the size of the total population involve 
changes in age and sex distribution and marital condition. 
We now consider what modifications to our previous analysis 
arise when we drop the assumptions of constant size of family, 
constant age and sex distribution and constant marital 
condition. In otlier words, what effects on building activity 
in addition to those of the changing number of families 
arc caused by changes in these variables ? 

We can make a general analysis of a simultaneous change 
in number of families, average size of family, age and 
sex distribution, and marital condition by considering what 
changes will cause the removal of a family from one house 
to another. The problem is, of course, closely related with 
family incomes and the forces which determine the amount 
of family income w^hich can be spent on rent. A change in 
the size of a family and its age and sex composition may 
cause a change in family income and a consequent change 
in the amount which is spent on rent. But families seldom 
change their accommodation on the grounds of changes in 
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size alone; income changes would seem to be far more im¬ 
portant except, perhaps, in the higher income groups. 
Even when a family takes in a boarder or lodger the reason 
is seldom that the dwelling is considered too large, but 
rather that an addition to the family income is required. 
Our conclusion concerning the influence of changes in size 
of family and age and sex composition of the family, when 
economic factors are constant, must be, therefore, that no 
additional building of houses will be generated in excess 
of normal replacement; but the houses built to replace 
those falling derelict will, of course, be of a type suitable 
for the new type of family. Superimposed upon the effects 
of the changing size of family will be the effects of changes 
in the number of families which have already been considered, 
and changes in family incomes which will be considered later. 

Changes in age and sex distribution and marital condition 
have an influence upon building activity only through their 
effect on the number of families. The mfluence of age and 
sex composition upon building activity arises through their 
effect on the number of bachelors, spinisters, and unattached 
elderly persons who form the bulk of the single person 
families. Changes in marital condition such as, for instance, 
a later age at marriage will also operate in the same way 
by affecting the number of single person families. The 
additional effects of these variables are very slight, since they 
can be reduced to those of a changing number of families 
which have already been analysed. They may be mitigated 
by compensating changes in such factors as the number of 
unoccupied houses, the length of life of houses, number of 
families per dwelling, and economic factors. 


4. Spatial Movements of Population 
Spatial movements of population may be of three types 

(1) Migration internationally, i,e, movements of 
population to or from a national area; 

(2) Migration from one part of a country to another, 
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owing to variations in economic conditions between 
areas within the country, and in particular to shifting 
of industries; 

(3) Migration from town to country, or vice versa, 
within a small area, ix. movements due to changes in 
habits, customs, and tastes, combined with changes in 
incomes and prices. 

Since we are considering building activity in one national 
area alone, movements of the first type can be neglected. 
They can be included in the same categoiy as any other 
influences which act upon the size of the population. Move¬ 
ments of the second and third types arc, however, entirely 
within the national area, and their effects upon building 
activity need to be considered. Because of +he post-w'ar 
increase in internal migration in this country and the 
tendency of the j)opulation to be country minded ", these 
two types of movement have been very important in deter¬ 
mining the extent of residential building. The cheapening 
of transport and the vast growth of building societies, 
with their large-scale advertising of the advantages of the 
suburbs, hove already helped to bring about vSuch move¬ 
ments on a gigantic scale, and fears of air-raids are likely 
to have a similar result. 

Spatial movements of population will have very important 
influences on building activity through their obvious 
effects on the populations of the areas affected. Wlien 
population moves from area A to area B there is a 
sudden increase in the population of B and a sudden 
decrease in the population of A, Assuming that, initially, 
there were exactly sufficient houses to accommodate the 
population in both areas, this clearly results in a surplus 
of houses in area A and a shortage of houses in area B, 
simply because houses cannot be moved from one area to 
another. The effects of spatial movements on the separate 
areas are, therefore, analogous to those effects of changes in 
the number of families already examined. But the effects 
are likely to be far more intense since natural movements 
in the size of the population are limited, while spatial move- 
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ments often amount to as much as 2*5% per annum. ^ 
There is an important consideration to be borne in mind, 
however, in the fact that, for the country as a whole, the 
influence on total building activity will be less than 
the effects on eitlier of the two areas separately, since the 
effects in the losing will tend to neutralise the effects in 
the gaining area. 

The effect upon total building activity in the whole 
country depends upon the relation between the number of 
families moving from area A to area B (say N) and the 
replacement quota'' in area A (say R). N may be greater 
than, equal to, or less than R. If N is less than or equal 
to R, then the increase in building activity in the gaining 
area B can be exactly offset by the decrease in building 
activity in area A, since the excess houses in A will not be 
replaced. In general, spatial movements are on such a 
large scale and the length of life of buildings is so long 
that N is many times greater than R ; in that case there is 
an increase in total building activity in the whole country 
by an amount sufficient for the building of {N — R) houses. 
The net effect upon total building activity is, therefore, 
usually very intense. 

For purposes of analysing the effects of spatial move¬ 
ments of po])ulation on building activity, the moving 
population can be separated into whole families (married 
persons with or without children, and single person families) 
and parts of families splitting off from existing families 
(spinsters, bachelors, widows and widowers). Whole families 
will demand, if income permits, a structurally separate 
dwelling of their own. On the other hand, parts of families 
are likely either to join up with other families or to form 
separate single-person families on their own. Finally, if 
the parts of families are in those age-groups in which marriage 
usually takes place and migration occurs among both sexes, 
the net addition to the number of families in the receiving 
area will ultimately be still further reduced. The actual 
effect depends also upon the age, sex, and marital composition 

^ The average migration from Glamorgan was 2 44% per annum from 
July 1927 to June 1931. 
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of the inflowing population compared with that of the gaining 
area. 

The effects of spatial movements therefore depend upon 
the age, sex, and marital composition of the moving popula¬ 
tion, and the ultimate effects, first, upon the number of 
families in the losing area and, second, upon the number of 
families in the gaining area. In general, these two effects 
will not neutralise each other, since the splitting up of 
families in the losing area will be greater than the re-com¬ 
bination of parts of families in the gaining area and will 
cause a net addition to the total number of families in the 
country. Spatial movements are generally associated, 
therefore, with considerable increases in building activity 
in the gaining areas, and in the country as a whole. 

Another important consideration in the case of internal 
migration is that it may be permanent or temporary and 
that its real nature in this respect is usually uncertain. 
Expectations regarding the permanent or temporary charac¬ 
ter of the movements will therefore be important influences 
upon both the quantity and quality of the buildings erected. 
As with changes in the number of families generally, another 
important factor is the length of time over which building 
for new families is extended. In the case of internal move¬ 
ments there is inevitably a substantial lag in the adjustment 
of the number of family accommodation to the number of 
families, but once the building commences it soon attains a 
scale commensurate with the size of the inflowing popula¬ 
tion, and is therefore very intense. 

In the case of temporary movements, such as those of 
holiday-makers, the effects aie similar in direction but not 
in magnitude to those following permanent movements, 
although in this case economic factors such as the level of 
income will be more important in determining the extent 
and nature of the buildings erected to accommodate such 
movements. 

In addition to the effects of spatial migration upon 
residential building activity, there will be effects upon 
factory and commercial building and upon the construction 
of public works. The inflowing population require not only 
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houses but the great variety of shops, offices, factories and 
workshops, roads, bridges, and so on, necessary to administer 
to their needs. Spatial migration is therefore the most 
important single demographic factor influencing total 
building activity. 

5. Building Need 

The influence of changes in the number of families on the 
demand for new residential buildings lias been considered 
by Roos.^ He crystallised the effects of such changes into 
a single measurement which he called ‘'building need''. 
We present heie a more general form of his measurement. 

Before we can measure “ building need " we must choose 
some arbitrary ideal standard of housing of q* families per 
dwelling,'' building need " then being defined as the shortage 
of houses if the ideal standard is aimed at. 

Consider any period of time and let the actual number of 
families per dwelling at the beginning of the period con¬ 
sidered be q. Let tlie number of families at the beginning 
of years i, 2, 3, etc., be Wg, etc., and the number 
of houses built in each year be A3, etc. 

The initial “building need" is merely Q, — ^^and 

in each subsequent year we must add the number of houses 
required for new families [i.e. the increase in families divided 
by q') and subtract the net addition to the number of houses 
in existence. The increase in families in year s is — w,, 
hence the number of houses required for the additional 

families is The net addition to tlic number of 

houses in existence in year s is the number of houses 
built, A„ minus the number of houses falling to be replaced 
during the year. In order to allow for these replacements 
we now introduce the concept of a “replacement rate'' for 
houses. This was defined as “ the ratio of dwellings torn 
down or otherwise destroyed during a year to the number 
of dwellings at the beginning of the year “,2 and is denoted 

^ C. F. Roos, Dynamic Economics, Bloomington, 1934, p. 80. 

Op, cU., p. 80. 
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by r. Let us assume that the replacement rate for the 
buildings existing at the begimiing of the period is constant 
over the period and equal to r. We neglect the replacement 
of new buildings, since most new buildings will not require 
replacement during, say, 10 years, but still assume that houses 
built I, 2, 3, or 10 years before the beginning of the period 
need replacing at a rate r. Our measure cannot therefore 
be safely applied except over relatively short periods. 

At the end of the first year of the period the building 
need is 


j5i ^ Si + A^i + 




assuming an ideal standard of q' 
families per house (or family ac¬ 
commodation) 


where is building need at tlie end of year i, Sj is tlic 
initial shortage the replacement's required 

in year i, and -/ the new houses required for Fj new 
families. 

In the second year it is 
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where q is the actual and q' is the ideal number of families 
per dwelling accommodation, and A, is the number of new 
houses built in the year s. This formula simply means that 
the building need is equal to the sum of [a) the initial 
shortage, (i) the replacements required for the old buildings 
over the whole period, and (c) the amount of new building 
required for new families over the whole period, reduced 
by {d) the actual building during the whole period. 

If wc find the value of q at the beginning of the period, 
empirically, and choose q\ our ideal number of families per 
dwelling, we have here a measure of building need on 
that basis. This measure takes account of the fact that q 
is usually greater than unity, and allows for variations in 
the number of families per dwelling from Census to Census, 
and is therefore applicable to actual conditions. 

There are two main criticisms to be made of this method 
of treating building need. First, by choosing any standard 
such as one dwelling per family or q^ families per dwelling 
we are using an average obtained from two essentially 
heterogeneous quantities— families and dwellings—and treat¬ 
ing them as if they were homogeneous. However, since it 
would be impossible to find any practical system of measure¬ 
ment for this problem in which the units are homogeneous, 
we must find some standard which gives the nearest approach 
to liomogeneity and at the same time retains practicability. 
This, we think, would be to consider one family per dwelling 
as a state of affairs towards which society is tending under 
the psychological impulses which drive each family to seek 
at least one structurally separate dw'elling accommodation 
of its own if it possibly can. In our statistical analysis q^ 
will therefore be made equal to one. In that case equation 
(ii) is simplified by introducing N, the number of dwelling 
accommodations at the beginning of the period, and the 
equation becomes : 

Building need'' at the end of year n 

= vti — iV + nrN + — S A, . (12) 

This method supposes that there is no “ undercrowding ”, 
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i,e. that no families inhabit more than one dwelling. In 
actual fact some families do inhabit more than one dwelling, 
and our estimates of building need will therefore be too 
small on this account. However, the number of families in 
this happy position is at present small enough to be neglected, 
and any estimates based on (12) will be good approximations. 

Secondly, one must note that there has been another 
important simplifying assumption in this analysis. It has 
been assumed that every dwelling will satisf}^ the need of 
one family. But this neglects all spatial considerations * a 
demand (or need) for a dwelling involves the preference of 
a certain position in a particular district, and therefore every 
dwelling will not satisfy this demand. A surplus of liouses 
in Glasgow cannot offset surplus families in London. Thus 
“ building need '' cannot be measured for severe - areas and 
then found for the whole area by addition. I'his means 
that the value obtained for “ building need depends upon 
the size of the area considered, and if that area is composed 
of very dissimilar parts, the estimate of “building need” 
is likely to be a serious underestimate. Finally it should 
be noticed that “building need” takes no account of the 
requirements of the community for repairs and alterations. 


6 . The Measurement of the Replacement Rate 

Before we can make estimates of “ building need ” from 
our formula, we must calculate the crude replacement rate 
for family accommodations wliich appears tliere as an 
unknown. Tliis is usually given some arbitrary value 
when calculating the number of houses requiied to attain 
.some desired standard of housing, but an ac'c'urate calcula¬ 
tion, if attainable, would be useful for many purposes. 
Roos' definition of r given previously is that ” the replace¬ 
ment rate is the ratio of dwellings torn down or otherwise 
destroyed during a year to the number of dwellings at the 
beginning of the year ”. This is quite a neat and con¬ 
sistent definition, but is faulty in that a derelict building 
which is not torn down owing, for instance, to the cost of 
demolition is excluded. However, this is unavoidable 
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statistically, since derelict family accommodations are not 
separately enumerated in the Census, and consequently 
Roos' definition is used. 

The replacement rate can best be regarded as a kind of 
'' suicide rate For, although we may not be able to say 
exactly when any particular building will be replaced (that 
depends upon many demograpliic, economic, and psycho¬ 
logical factors), we can say that, out of a large number of 
buildings, a certain juoportion will be replaced annually 
and that this proportion is not likely to be subject to very 
violent fluctuations for any given area over a short period 
of time. Past fluctuations in the rate of building will, 
however, cause corresponding variations in the number of 
replacements, tliough there is, of course, some flexibility in 
the replacement rate. 

Barnes ^ calculated the rate for Manchester, Bradford, 
Newcastle-upon-Tyne, Ixcds, and Sheffield over the years 
1901-11. He calculated (i) the number of houses actually 
built in this period and (ii) the increase in the number of 
houses fiom 1901 to 1911. The difference gave him the 
replacements, and the ratio of the replacement.^ per annum 
to the houses at tlie beginning of the decade gave a measure 
of the annual crude replacement rate, llis results were 
0*00053, o*o()3()5, 0*0073, 0*0084, and 0*00513, lespectively, 
for the five towns. The usefulness of these results for such 
small areas seems very (juestionable, tlie fourth rate, for 
example, being about 16 times that of the first, perhaps 
owing to the fact that the rate obviously depends upon past 
fluctuations in the rate of building, i.e, upon the age dis¬ 
tribution of houses. 

One of the principal defects in the foregoing analysis is 
tliat the unit on which it is based is a house 'h This 
hides one difficulty we are trying to overcome. A house 
may be a working-class cottage, a large villa, a block of 
flats, or a tenement, and may contain one or many family 
dwelling units, and our figures are likely, therefore, to mean 
quite different tilings when there is a bias in favour of any 
particular type. This is likely to be the case in practice, 
^ H. Barncb, Housing, p. 361. 
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since new houses are likely to be of that type for which the 
demand is higher, and consequently houses demoUshed may 
contain quite a different number of family accommodations 
than do those built to replace them. This seems to indicate 
that our unit should be “ family accommodations ”, or, to 
use the modern Census term, ‘‘structurally separate 
dwellings ”, and that all our units of house-room should be 
expressed in these terms if they are to have any consistent 
meaning. In the statistical analysis of demographic factors 
in Chapter VII we use Barnes’ method, but use " stnic- 
turally separate dwellings ” as our unit of house-room: the 
errors involved in using this measure are, moreover, 
minimised by applying it only to short periods of ten years. 



CHAPTER IV 


A DYNAMIC ECONOMY I ECONOMIC FACTORS 
BUILDINGS FOR OCCUPATION 

I. WiiAT ARE Demand and Supply? 

In dealing with problems in the building industry it is easy 
to arrive at a state of complete confusion over the words 
supply '' and demand There are two reasons for this 
difficulty. First, that by demandis often meant need 
and not, as it should, the quantity of an economic good 
(which includes services) demanded ai a given price. Even 
in chapter HI, where we consider '' building need'', it is 
easy to confuse need " with the effective' dt'mand for house- 
room at some given price, or with the whole demand schedule; 
whereas ‘'building need" is rather the pressure which 
would, if economic factors allowed, be exerted on the exist¬ 
ing accommodation, one of the main factors which determine 
the demand schedule for house room. By "demand" 
we should, then, always mean the basis of a demand 
schedule, that is, the amount demanded at a given price. 
The second source of confusion is that the term "demand 
for building " does not adequately define the economic good 
demanded. In connection with the building industry very 
different things may be demanded : {a) buildings for occupa¬ 
tion, {h) buildings for ownership, and (c) building activity. 
Unless we rigidly separate these demand schedules, we 
shall never solve our problems satisfactorily. Even this 
necessary distinction is a little confusing, since " buildings 
for occupation " buildings for ownership ", and " building 
activity " are not homogeneous units like pounds of butter 
or loaves of bread and, in reality, must be separated into 
such arbitrary divisions as working-class houses, middle-class 
houses, factories, shops, etc., or bricklaying, painting, new 
building, repairs and alterations. However, we can, for 
simplicity, consider the three broad divisions: demand for 
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buildings for occupation, demand for buildings for owner¬ 
ship, and demand for building activity. Analogous con¬ 
siderations apply to the word “ supplyand once more 
the same three divisions may be considered. 

We have, therefore, the following markets : 

[a) The supply of and demand for buildings for 
occupation, which determine the lev(d of rents; 

(J) The supply of and demand for buildings for 
ownership, which determine the level of prices of 
buildings; and 

(c) The supply of and demand for building activity, 
which determine the level of building costs. 

The Characteristics of a Building 

It is useful, before analysing the three divi:5ions above, 
to consider briefly what are the characteristics )f a building. 
They are 

(i) Geographical position, which brings to mind 
problems of town versus country, ol population move- 
ment.s, and of local amenities and environment. 

(ii) Size of building, which brings up problems of 
adaptation of buildings to fami]i(\s, size of families, 
number of families per dwelling, capacity of factories, 
warehouses, shops, and so on. 

(hi) Technical design, which depends upon technical 
knowledge of materials and m(*thods of construction, 
and upon fashion; it has important effects upon costs 
of building and length of life. 

(iv) Quality and kinds of materials, which depend 
upon inventions, tastes, and availability of materials. 
These determine the physical properties of the building, 
such as its heating, lighting, and acoustic properties; 
its probable physical length of life and the annual 
repairs required. 

(v) Substitutability, An important consideration is 
the fact that, by expending building activity upon an 
existing building, its size, technical design, and quality 
can be changed considerably and this may render a new 
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building unnecessary, particularly when geographical 
position is a minor factor. 

It is plain that there are infinite variations in these 
characteristics, and for this reason every house is, strictly 
speaking, different from any other, although in some areas 
the variation is only slight. ITiis is a very important factor, 
and should be borne in mind throughout the whole of our 
study of demand for and supply of buildings. 

We can, to a large extent, overcome the difficulties which 
arise through this heterogeneity by ])lacing buildings into 
different rental classes within which the buildings are let 
at approximately the same rent. There can, of course, be 
no hard-and-fast division on this basis, particularly for 
factory and commercial buildings, but by using this device 
we can make a close approach to reality. In the case of 
factory and commercial buildings, the buildings being more 
specific would need to be further sub-divided into homo¬ 
geneous groups classified according to the industries for 
which the building might be suitable. Assuming that all 
buildings fall into such rental classes it is imi)ortant to note 
that, by expending different amounts of building activity 
on repairs and alterations, any particular building can be 
shifted into any one of a limited range of different rental 
classes (and different industries in the case of factory and 
commercial buildings). 

If this sub-division into rental classes is made, we obtain 
not one level of rent but a whole complex of rents for different 
rental classes, and not one level of prices of buildings but a 
complex of prices of buildings. Similarly we can sub-divide 
building activity into different trades and we get, not a 
single level of costs, but a complex of costs for brickwork, 
joinery, plastering, painting, and so on. We can, however, 
define a unit of building activity as a combination of the 
services of the various workers in the building industry 
with the various materials used in building, all being 
combined in some fixed proportion. We obtain, therefore, 
one single measure of building costs—the cost of one unit 
of building activity. 
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In this chapter (and in Chapter V) we require some method 
of analysing the economic phenomena connected with the 
building industry in a manner which will cover the whole 
set of phenomena and yet leave the minimum amount of 
overlapping of divisions. It is impossible to devise a logical 
division for the building industry where no overlapping will 
occur, but the best possible division seems to be the following. 


A. Demand for Buildings for Occupation. 

1 {a) Rent-payer; 

{b) Owner-occupier; 

(c) Municipalities and 
Government; 

(hi) Public Works and Miscellaneous (Government and other 
bodies). 


B. Supply of Buildings for Occupation. 


Owner-occupier; 

{b) Investor ^; 

(c) Speculative builder; 

{d) Municipalities and 
Govt‘minent; 

(hi) Public Works and Mibcellaneous (Gov(*rnment and other 
bodies). 


(i) Residential, 

(ii) Factory and Commercial, 


C. Demand for Buildings for Ownership. 

( (a) Owner-occupier; 

(b) Investor; 

(c) Municipalities and 
Government; 

(hi) Public Works and Miscellaneous (Government and other 
bodies). 


D. Supply of Buildings for Ownership. 

[(«) 


(i) 

(ii) 

(iii) 


Owner-occupier; 

(b) Investor; 

(c) Speculative builder; 

(d) Municipalities and 
Government; 

Public Works and Miscellaneous (Government and other 
bodies). 


Residential, 

Factory and Commercial, 


^ The “ investor " is defined as a peison vho purchases a house as an 
investment and not for his own use 
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E. Demand for Building Activity. 


(i) New Buildings: 

Owner-occupier; 

Investor; 

Speculative builder; 
Municipalities and 
Government; 

Public Works and Miscellaneous (Government and other 
bodies). 


(i) 

(ii) 

(iii) 


Residential, 

Factory and Commercial,! 


(2) Demolition (a, b, c, d above). 

(3) Repairs and alterations (a, b, c, d above and, sometimes, 

the rent-})ayer). 


F. Supply of Building Activity. 

(а) The building and public-works contractors; 

(б) The jobbing builders, painters, and decorators; 

(c) The speculative builders. 

One important fact emerges from this division. The 
sections under demand for building activitv and supply 
of buildings for ownership are found to contain the same 
persons. As soon as one considers this fact, light is thrown 
on the whole problem; for it is obvious that there is a very 
close link between the demand for building activity and the 
supply of buildings for ownership. The effective demand for 
a large section of building activity becomes, after a time lag, 
the supply of buildings for ownership. But in spite of 
their connection, it is essential always to keej) the two 
divisions and their particular problems sej^arate and distinct. 

P'urthermore, the sections demand for buildings for 
ownership and “ supply of buildings for occupation ” 
are also found to contain the same persons. This brings 
out the important fact that the elfertive demand for buildings 
for ownership becomes the supply of buildings for occupation. 
Once again, however, we must, as far as possible, keep them 
separate. 

It also becomes obvious, from the above scheme, that 
the same persons, e.g. the owner-occupier and the speculative 
builder, may appear in different categories; in these cases 
the individuals perform two functions simultaneously, 
that is, they supply to satisfy their own demand. The owner- 
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occupier supplies for occupation to satisfy his own demand ; 
the speculative builder supplies building activity and supplies 
buildings for ownership. This also brings out the important 
fact that rents, prices of buildings, and costs, being deter¬ 
mined by their appropriate supply and demand schedules, 
are connected in some way through the individuals concerned. 
But this problem must be deferred until the next chapter. 

A distinction must be made between potential " and 
** actual ” demand for or supply of buildings (for occupation 
and ownership) and building activity. This is extiemc'ly 
important, since it brings out clearly that we are thinking 
in terms of demand and supply schedules At any given 
price there is an actual effective demand, wliile there are 
potential demands at other prices. In the cas(^ of the owner- 
occupier, for instance, we have to realise that he is effectively 
demanding his own house for occupation and supplying 
it for occupation at the same time. Again, he is effectively 
demanding his own house for ownership and supplying it for 
ownership to himself. But, under favourable conditions, he 
may supply the building for occupation to another person and 
demand another building for occupation himself, without 
necessarily demanding the second for ownership, or h(‘ may 
supply the building for ownershi]) to some' otIuT ptTson who 
is demanding for ownership, and these oso potentialities which 
depend upon the level of rents and prices ol buildings. In 
the subsequent analysis each of the respective types is intro¬ 
duced by explaining, first, in which schedule's he actually 
appears, and, secondly, in which sclu'diiles he is most likely 
to appear potentially. Every person, of course, dc'inaiids 
some accommodation for himself for occupation, but it is 
less confusing if we ignore this aspect of economic life in 
the case of such persons as the investor in liouses when 
other aspects are our primary concern. 

The object of this chapter is to consider the factors 
involved in the equilibrium between demand for and supply 
of buildings for occupation. The market for buildings for 
ownership and the market for building activity will be 
analysed separately in the next chapter. 
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2 . Buildings for Occupation : Demand 
(a) Residential Buildings 

The Rent-payer and Owner-occupier. 

The rent-payer and owner-occupier are considered together 
because each demands for occupation and each must expend 
a certain weekly cost in return for a certain subjective 
income. In the case of the rent-payer the cost is his weekly 
rent, and in the case of the owner-occupier the cost is the cost 
of the capital outlay plus maintenance and repair expenditure. 

The rent-payer actually demands for occupation. Since 
he may in favourable circumstances become an owner- 
occupier, he potentially de'inands for ownership, supplies 
for ownershij), and supplies for occupation. Since he may 
have a house built, he potentially demands building activity. 
The owncT-occupier actually supplies to satisfy his own 
demand for occupation, and for ownership; if he ever lets 
his house, he su])plies for occupation to others. 

The demand for residential buildings for occupation is 
veiy comph'x, since, as we have seen, residential buildings 
are of many styles, sizes, geographical positions, and qualities. 
However, if we considcT any single family and its demands 
for house-room, the essential problem is to relate the 
marginal utility of ‘‘ house-room with the marginal 
utility of the money cost of house-room (which for existing 
families includes the cost of using it and an allowance for the 
money and subjective cost of removals). Obviously a very 
important factor in determining these marginal utilities is the 
amount of the family income which can be spent on rent. 
This, and therefore the demand for occupation, depends upon 
the size of the family income; its tastes; the size of the 
family, which dictates the size of accommodation ideally 
required as well as the expenditure on food and cloth¬ 
ing ; the cost of living apart from rent; the general level 
of rent including rates; and expectations of changes in 
all tlu‘se variables. A very important item among those 
entering into the family budget is the cost of transport. 

^ In this context “ house-room ” must include the attributes—size, 
quality, style, and position (including amenities). 
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This is correlated with rent, since in general the greater 
the distance from an industrial centre the lower is the 
rent; the level of rent and travelling expenses are 
therefore considered together as one factor.^ When all 
these factors are given for all families the demand schedules 
for houses for occupation in all rental classes in all areas are 
determined. 

(b) Factory and Commercial Buildings 

In this case the rent-payer is not so important as the 
owner-occupier, since very few factories arc rented and a Inrge 
proportion of commercial buildings (shops, offices, warehouses, 
etc.) are owned by the occupiers. Both the rent-payer and 
owner-occupier actually demand factory and commercial 
buildings for occupation; the majority of them are owner- 
occupiers and actually supply to satisfy their own demand for 
buildings for occupation and for ownership. This means 
that we cannot avoid a certain amount of overlapping 
in our treatment of demand (and supply) for occupation 
and demand (and .supply) for owner.ship in this section. 

Geographical situation, in this instance, is most important 
since it is necessary to have a factory, sliop, warehouse, 
or office, in that position which giv(\s tlie lowest com¬ 
bination of costs of production, for the (*ntrepreneur 
must consider transport facilities, proximity to markets, 
labour, and power supply, etc. The demand for factory 
and commercial buildings for occupation in the whole 
economy is determined by the expansion and contraction 
of individual firms throughout the whole economy and by 

^ A simple expression which takes all these factors into account in a 
linear manner yet allows lor the fact that larger families have, on the one 
hand, an increased need for accommodation and, on the other hand, an 
increased need for food and clothing is, 

^ = a, + l(a,n 4 p\ 4 «. • J) 

where z — family expenditure on rent (including rates) and transport, 
Uq — cost of minimum accommodation, I — family income, n = number 
of equivalent adults, P — cost of living apart from rent, R — level of rents, 
and a,, a^, and are constants. Unfortunately, simultaneous values of 
these variables for working-class families are unobtainable, and it has not 
been possible, therefore, to measure statistically the relative importance of 
the various factors. 



6o 


THE ECONOMICS OF BUILDING 


the rate at which firms are coming into and going out of 
existence. The rate at which firms are being formed or 
are expanding and the rate at which firms are going out of 
existence or contracting are influenced by certain common 
factors. The main factor is obviously profits. If high 
profits are being made or are expected a firm will expand, 
maybe after a time lag, and new firms will be formed ; when 
profits are decreasing, firms will go out of existence (or 
reduce capacity). 

A good indication of changes in the possibilities of making 
profits, and therefore in the desire for increased productive 
capacity in the whole of industry, is the change in business 
activity, and we should normally expect an increase in business 
activity to lead to an increase in factory and commercial 
building and vice versa. The exact relation between the 
amount of building and the increase in business activity 
will, of course, depend upon the initial situation with respect 
to excess capacity. It will also depend upon the number 
of vacant factories in existence. In some cases it may only 
be profitable to embark on production if an existing vacant 
factory or commercial building is bought or rented, either 
because of the need for a good position for power and labour 
supply, transp(jrt costs, and so on, or because of the lower 
capital costs incurred through using an existing factory 
or commercial building or both. An important factor in 
this respect is the fact that buildings, particularly factories, 
are very specific and can only be adapted for different uses 
by carrying out alterations, and thereby incurring additional 
cost. Whether it is preferable to use an existing factory 
or commercial building or not depends, however, on prices 
of new factories, on the demand for and supply of vacant 
factories and commercial buildings for occupation, and on 
costs of alterations. A serious disadvantage of any national 
index of business activity as an indication of the demand for 
factory and commercial buildings for occupation is that it 
does not take account of migration of industry within the 
country, a factor which is just as important here as the move¬ 
ment of population is to the national demand for residential 
buildings for occupation. 
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The annual cost of the building is another factor in de¬ 
termining possible profits and hence the amount of factory 
and commercial building. This depends upon the level 
of building costs, the long-term rate of interest, and the 
level of ground rents and local rates. 

The levels of these variables (business activity, building 
costs, the long-term rate of interest, ground rents, and rates) 
in different areas at any time will determine the demand 
schedules for factory and commercial buildings for occupation 
in all rental classes in all industries. 

(c) Public Works and Miscellaneous 

The Government and other bodies actually demand 
buildings for occupation and for ownership. In Die majority 
of cases they supply the buildings for occupation ,ind owner¬ 
ship which they themselves demand; they rarely rent t lieir 
buildings. They demand building activity for new buildings 
and repairs, and though in some cases they again supply to meet 
their own demand, the building and public works contractors 
usually supply the building activity. Thes(^ persons enter 
into many schedules, but the following brief analysis of the 
factors involved in their demand schedule for occupation will 
suffice also for their supply for occupation, their demand 
and supply for ownership, and their demand for building 
activity. Consequently this will be the only mention of 

Public Works and Miscellaneous ” in the analysis. Public 
works arc undertaken not for profit but for political reasons, 
e.g, to relieve unemployment, or as a part of a plan to 
stimulate economic activity. Public works cannot be related 
to economic factors alone. Only one economic factor can 
be considered really influential, and ev(‘n this is now of 
decreasing importance, lhat factor is the rate of interest 
on bonds; the best time for corporations to undertake public 
works is when loans can be raised cheajdy, i.e., whtui the rate 
of interest is low. Therefore, if we abstract entirely from 
political factors, the rate of interest (or, of course, the extent 
of new issues by local authorities) may be regarded as 
an index of their demand for buildings for occupation and for 
building activity devoted to public works. 
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Miscellaneous building (L^., hospitals, institutions, societies, 
etc.) not coming under any of these categories is probably 
also connected with general prosperity, as indicated by an 
index of business activity. It is not sufficiently important 
to justify separate treatment in tliis study. 


3. Buildings for Occupation: Supply 
(a) Residential Buildings 
The Owner-occupier, 

The owner-occupier supplies to satisfy his own demand 
for buildings for occupation and ownership. At the same 
time he is potentially supplying buildings for ownership 
to others, since, if rents and prices arc suitable, he will sell 
his house and become a rent-payer. Similarly, under 
favourable conditions, he may let liis house for occupation 
and become a nmt-payer in another house. What factors 
operate to causcj a rent-payer to become aii owner-occupier 
and vice versa? First, there are financial factors. The 
person who wishes to buy a hous(^ for his own occupation 
can do so in the following ways : 

{a) He can purchase the house outright with cash; 

{h) He can raise a mortgage on a cc*rtain ]>roportion 
of the value and put down the rest in cash ; the mortgage 
may be raised from trustees, etc., or from local authori¬ 
ties and may or may not be paid off annually; 

(c) A special case of [b )—he Ccin purchase the house 
through a building society. 

In all three cases the n(*w owniT-occupier ceas(‘s to pay 
house-rent but commences to pay for repairs and to pay 
annually for the capital cost of the house. ^ It is the latter 
item which distinguishes the three cases. In the first case 
there is an opportunity-costto the owner-occupier, since 
the money invested in the house could have been invested 
elsewhere to yield annual dividends. In the second case 

^ Rates, of course, are the same whether the person is a rent-payer or 
an owner-occupier. 
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mortgage interest is payable each year on the mortgage, 
and in addition there is an opportunity-cost'' in respect 
of the cash deposit. Any repayments of principal will also 
appear as costs. In tlie third case there are the same costs 
as in the second : annual interest charges plus an addition 
for yearly payments to the sinking fund. In all three cases 
the actual cost depends upon the cost of the hoiist' and upon 
the level of the long-term rate of interest. In the case of 
purchase through a building society, by far the most common 
to-day, the size of the annual payment dej)ends upon the 
length of time agreed upon to pay oh the loan, the proportion 
of the total cost borrowed, and the long-term rate of interest. 
I'he rate of interest charged by the socitdy and the propor¬ 
tion of the total cost advanced depend in turn upon the 
general level of interest rates, the extent of fiiivN deposited 
with the society, the demand for these funds, ami the policy 
of the society or association of societies. 

There are also non-financial factors at work- nanu'ly, the 
great joy, possibly temporary, which some working-class 
and middle-class families exj)erienc(‘ in living in their own 
houses, the liability attaching to owncTship, facilities oflered 
by building societies, and in many cases the de.sire to be 
compelled to save. 

Expectations of changes in local rates,’ costs oi building 
and repairs, rents, the rate of interest, and so on, will play a 
very important role in d('termining th(‘ decision of the rent- 
payer to buy his own house. 

The exact influence of the owner-occupi(T on tlu* supply 
of buildings for occupation depends, of course, upon the kind 
of house he buys. If he buys an old house, the results 
depend upon the actions of the individual who scdls. If he 
builds, he increases the number of buildings in existence 
and therefore the supply of buildings for occupation. If 
he buys a new house already built, e,g. by a s])eculative 
builder, he again influences the supply of buildings for 
occupation. In general, owner-occupiers prefer new houses, 

^ It is, unfortunately, only too true that some local authoiities have a 
habit of raising rateable values a few years aft<T houses have been built, 
with the result that most new owner-occupiers art* faced with unexpectedly 
high rates. 
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and an increase in the number of owner-occupiers is therefore 
accompanied by an increase in the number of houses for 
occupation, which, of course, inevitably entails an increase 
in building activity. 

The Investor, 

Both the owner-occupier and the investor are, funda¬ 
mentally, investing in houses, but an arbitrary separation 
has been made here because the motives inducing the 
investor with spare capital to invest in a house are quite 
different in many respects from the motives influencing the 
renter to buy his own house, and therefore involve a different 
set of factors. In this section we will consider the investor 
alone. 

Tlie investor in houses may be regarded as satisfying his 
own demand for ownership. He is effectively supplying 
houses for occupation when he continues to owu a house 
and let it. He effectively supplies hous(\s f )r ownership when 
he decides to sell his property, and is therefore always a 
potential supplier for ownership. If the house lie offcTS for 
sale has been vacated by the old tc'uant, he effectively with¬ 
draws the house, temporarily, from the supply for occupation. 
An important point is that wluui he demands a house for 
ownership he supplies a house for occupation, and tIuTefore 
we shall be considering in this section both tlie dc^mand for 
ownership and the supply of houses for occuj'iation. 

A building is bought as an investment (‘ither with the 
intention of retaining it ptTmaiuuitly as a source of income, 
or with the intention of selling it after some piTiod of time. 
The original intentions may, of course, be modilied in the 
course of time. We are concerned here, however, with the 
factors influc'ncing the original decision to buy, since it is 
the aggregate of individuals" decisions in the present which 
determine the supply and demand for buildings for occupa¬ 
tion and ownership, and the supply and demand for building 
activity, at any one time. 

When a building is bought as a permanent investment 
the buyer considers the series of rentals (net of rates) he 
can expect to receive during the lifetime of the building. 
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the repairs he expects to undertake, and the expected value 
of the building and site at the end of its lifetime. He will 
plan his investments, repairs, and alterations so as to receive 
the maximum return over the period. 

In the other case, when the building is bought for some 
shorter period of time, the buyer looks mainly at the expected 
future course of the capital value of the building, hoping 
to obtain a profit by selling out when the value has appre¬ 
ciated, Some investors may, of course, seek not capital 
appreciation, but primarily a safe investment giving fairly 
good returns for a few years, with the intention of moving 
into some other sphere of investment when conditions 
improve. Here they will consider the present and future 
level of rents and, maybe, to some extent, the future value 
of the building. 

Whether or not a particular individual witli capital to 
invest will choose to invest in buildings will depend on his 
knowledge of other forms of investment, on his personal 
preferences, and similar factors; and one must remember 
that investment in property is, and has been, a favourite 
form of investment by all classes in society and offers a good 
return on capital with a minimum risk of serious capital 
loss. Moreover, '' bricks and mortar " are the one form of 
investment in which the investor can actually see the con¬ 
crete manifestation of his investment, and he may like, 
perhaps, to undertake some of the maintenance of the build¬ 
ing—^very important factors for the working, and possibly 
also the middle classes. 

The factors involved in determining the supply for occupa¬ 
tion by investors in residential buildings arc prices of 
buildings, costs of repairs, rents, the long-term rate of 
interest (determining the annual capital cost whether the 
house is bought outright or with a mortgage), and expecta¬ 
tions of future changes in these variables. 

Municipal Housing Schemes. 

Housing schemes of municipalities, when actually carried 
out, are demands for and supplies of buildings for ownership, 
supplies of buildings for occupation, and demands for build- 
V 
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ing activity. However, since housing schemes are initiated 
by municipalities who take into account many non-economic 
factors, we cannot analyse here exactly what factors enter 
into the determination of this section of demand for resi¬ 
dential buildings. Wc can only mention such schemes as 
important factors in the total supply of buildings for occupa¬ 
tion, th(Teforc in the demand for residential buildings for 
ownership, and therefore in the total demand for building 
activity. 


(b) Factory and Commercial Buildings 

In the case of factory and commercial buildings the vast 
majority of firms are in the same position as owner-occupiers 
of rt'sid('ntial buildings. This means that they supply 
the buildings for occupation which tlu^y themselves demand. 
Since wc' have already considered the factors in the demand 
for factory and commercial buildings for occupation, we 
hav(' thcu'fore alr(‘ady considcTed the fa( tors in the supply 
for occupation. 

The investor in factory and commercial buildings (usually 
the firm in occupation) is exactly the same, from our point 
of view, as the investor in residential buildings, except for 
the fact that factory and commercial buildings arc much 
more specific and there is, therefore, more probability of 
investment being made in a new factoiy. 

4. Equiubrium Between Demand and .Supply for 
Occupation 

We have now examined the determination of the demand 
schedules and suj)j)ly schedules of buildings for occupation, 
residential, factory, and commercial. These, in turn, 
determine the levels of rents. This is easily seen when we 
assume only one type of building and only one rental class 
in only one area, since there will finally emerge such a level 
of rent as will equate the supply of these buildings for 
occupation to the demand for occupation. When there are 
several types of buildings, more than one rental class, and 
many areas, and when buildings can be altered and repaired 
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and thereby shifted from one rental class to another, we 
have to deal with a large number of supply and demand 
schedules, each pair of which result in one equilibrium rent. 
In equilibrium the whole complex of rents is determined by 
the fact that, in every rental class and in every area, supply 
lor occupation equals the demand for occupation at the 
equilibrium rent. Wc must remember, of course, that every 
demand or supply .schedule in any rental class in any area 
depends upon the nexus of rents in many rental clas.scs 
in many areas, but this does not affect our analysis. 
The whole problem clearly bristles with difficulties in all 
directions, but through and behind them all lies the funda¬ 
mental conception that, in equilibrium, the vhole complex 
of rents is determined by the fact that in every rental class 
in every area, supply for occupation equals demand for 
occupation at the equilibrium rent. In thr real world 
equilibrium can never be attained, but forces are ever 
present tending to bring about such an equilibrium. Here, 
beyond doubt, lies the key to the solution of most problems 
connected with building. 



CHAPTER V 

A DYNAMIC ECONOMY : ECONOMIC FACTORS {cOfltd.) 

BUILDINGS FOR OWNERSHIP AND BUILDING ACTIVITY 

I. Buildings for Ownership : Demand 

As we have seen, there is a close connection between the 
supply of buildings for occupation and the demand for 
buildings for ownership. Before an individual (owner- 
occupier, investor, government, or local authority) can 
supply a building for occupation, he must demand a building 
for ownership. It follow-'s, therefore, that, as the demand 
for owners!)ip arises out of the supply for occupation, the 
factors in the demand for buildings for ownership have 
already been considered in the last chapte *. 

2 . Buildings for Ownership : vSupply 

When all factors in the demand for buildings for occupation 
and for ownership are constant, it is obvious that a change in 
the number of buildings in existence alters the supply 
schedule of buildings for ownership, i.c. the number of 
buildings offered at various prices. The simplest way of 
revealing the factors influencing supply for ownership is, 
therefore, to consider which factors change the number of 
buildings in existence in different rental classes in different 
areas. 

The fiist and most obvious factor is the physical wearing 
out of buildings, or the number of buildings falling to be 
replaced each year. If these buildings are not replaced, the 
number of buildings in existence 'will fall. Similarly, 
buildings have an economic life which is, of course, elastic, 
and when this is ended they are either left unoccupied or 
demolished and rebuilt. If new buildings are erected of the 
same type as the old, there is no alteration in the number of 
buildings in existence of any type, but usually the new build- 

68 
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ings axe of that type for which demand for ownership is 
most intense; and we then meet the problem of deciding 
whether the loss of old (and obsolete) buildings and the 
gain of new buildings shall be regarded as an alteration in 
supply. In such a case the supply of buildings in one 
rental class has been reduced through demolitions and the 
supply of buildings in another rental class has been increased 
through new building. And consequently there will be an 
alteration in the supply schedules for ownership and in tlie 
equilibrium of the system. The main influence upon the 
numbers of houses in each rental class comes, however, not 
from replacements but from new building, and in the foUow- 
ing pages we consider the main factors involved in the supply 
of new buildings for ownersliip. 

(n) Residential Buildings 
The Owner-occupier. 

There is no alteration in the number of liouses in existence 
when a would-be owner-occupier pui chases an existing build¬ 
ing, except in so far as his purchase has repercussions tlirough 
the actions of tlie seller or through effects on the prices of 
buildings. But when he has a house built he makes an 
addition to the number of buildings in existence in some 
rental class, and thereby affects the supi>l}^ for ownersliij). 
In this case the owner-occupier supjflics tlie building for 
ownership to satisfy his own demand. At the same time, if 
he formerly rented a house, he affects the demand for 
occupation. Similar considerations obviously apply when 
the owner-occupier sells his house. The factors influencing 
his decisions have already been examined in our section 
on the supply for occupation.^ Whether he buys an old 
house or a new house depends upon his income, his tastes, 
and the relative costs of buying and running old and new 
houses. 

The Investor. 

He is in exactly the same position as the owner-occupier 
as regards the supply of houses for ownership, except that, 
I See pp. 62 to 64. 
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since he does not occupy his property, he has not the same 
aversion to selling. The factors involved in the supply for 
ownership by invi stois were considered under the supply for 
occupation.^ 

The Speculative Builder, 

He concentrates entiiely upon the building of houses and 
their supply for ownership. He accounts for a very large 
proportion of the total output of new residential buildings, 
and it is extremely important, therefore, to analyse the 
factors which determine the output of speculative builders. 

The speculative builder may be a small film, a large 
company, or a housing syndicate, and may build not only 
middle- and working-class houses but also warehouses along 
the river, offices in the city and shops in the West End. 
The speculative builder may build to let or to sell, but in the 
vast majority of cases he builds to sell, since he has only a 
limited amount of capital at his disposal. 

The speculative builder is influenced by many factors. 
Technical changes may induce him to build; the modern 
** labour-saving house, for instance, has given the specu¬ 
lative builder plenty of scope in this direction. If tastes 
in houses alter, the speculative builder immediately re¬ 
sponds by producing those types which he thinks will 
induce investois and ownei-occupiers to purchase. The 
geographical distribution of population within the country 
is always changing, and the speculative builder will always 
be found most active in those receiving areas where there is 
a shortage of accommodation. Developments of transport 
facilities, through their effects upon the distribution of 
population in urban and suburban areas, aie also important 
factors. Finally, after a period of inactivity in building (due 
to such causes as a high rate of interest) the replacements, 
repairs, and alterations wffiich should have followed the 
wastage of property wall have accumulated and building 
need '' thereby increased. In such a situation the number of 
unoccupied houses ^ wall be very small, prices of houses will 

^ See pp .incl 65 

* For a full discussion of iinoctupicd houses see H W^ Kobinson, " A 
Note on Unoccupied Houbcs," Review of Lconomic Studies, June, 1939. 



A DYNAMIC ECONOMY: ECONOMIC FACTORS 71 

have risen and the speculative builder will be induced to 
build. Usually, however, the speculative builder does not 
wait for demand to show itself before building but tries to 
anticipate it. For this reason expectations of demand for 
occupation, and of the interest rate and costs of building 
are extremely important for him. 

Another important factor is that of finance. Large-scale 
speculative builders raise capital mainly by tlu' issue of share 
capital, and possess an advantage over tlie small builder in 
the low costs of building per house and, when tlie houses are 
let, in management of the property. The small spemlntive 
builder, however, who forms the main nucleus of the specu¬ 
lative builders, often depends upon overdrafts from the banks 
for his current expenses and on credit from builders' 
merchants, who in turn have credit from the materials 
producers. Overdrafts arc usually guaranteed bv a moi tgage 
on the building site or on the unbuilt houses. In all these 
cases, therefore, the rate of interest is an important factor, 
but varies in importance according to the particular method 
of finance. Fluctuations in the rate of interest will, there¬ 
fore, have widely different effects in different cases. 

The speculative builder knows roughly wliat his interest, 
cost of building, and other changes are going to be, and he 
also knows what the prices and rentals of buildings arc at 
the moment. He can, therefore, determine whether, if 
these factors remain constant during the time required to 
build, he can make a profit by building and selling. Most of 
the buildings built by the speculative builder can be erected 
within three to six months, so that, excejit in times of 
rapidly rising costs, there is usually not much need to con¬ 
sider probable changes in the relevant factors during this 
time. Furthermore, the speculative builder usually aims 
at a margin large enough to cover changes which are likely 
to occur in these factors. Thus we can say tljat the number 
of houses built by speculative builders is a fun('tion of the 
rate of interest, the level of building costs, and the selling 
price of houses. 
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Municipalities. 

They supply the buildings for ownership, which they 
themselves demand. In this case, however, the addition to 
the supply of buildings usually goes hand in hand with the 
demolition of other buildings, owing to slum-clearance 
schemes, and the change in the number of buildings in 
existence is smaller than would be indicated by the figures 
of houses built by local authorities. 

(b) Factory and Commercial Buildings 

Apart from those offices and shops built by speculative 
builders, most factory and commercial buildings are erected 
by the occupiers who have them built to contract. Here 
again, therefore, these people supply the buildings for owner¬ 
ship to satisfy their own demand and the factors involved 
have already been considered in the previous section on the 
supply for occupation. 1 

3. Equilibrium Between Demand and Supply for 
Ownership 

The interaction of the demand schedule for ownership 
with the supply .schedule for ownership in each rental class in 
each area results in the price of each class of building in each 
area. It must be borne in mind that the supply schedule for 
ownership includes unbuilt [i.e., potential) buildings, since, 
above a certain price, not only will existing buildings be 
offered but new buildings will be erected by owner-occupiers, 
investors, and speculative builders. At the same time, given 
the rate of interest and building costs, there will be a definite 
demand from owner-occupiers in each rental class, the 
remainder of the houses being owned by investors and let to 
rent-payers. Thus, in equilibrium, the ratio of owner- 
occupiers to rent-payers in each class is determined. It may 
happen that this equilibrium can be attained ultimately 
only if new buildings are erected, and in this case there will 
be a demand for building activity until equilibrium is attained. 

We have here the same problem as that in the previous 
^ See pp. 59 to 6i, 
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chapter on rents, namely, the problem of the Jetermination 
of a whole complex of prices of buildings which are capable of 
being altered and thereby shifted into different rental classes. 
But here again the conception of equality of supply and 
demand in equilibrium enables us to see clearly liow prices of 
different classes of buildings in different areas tend to settle 
down to levels which ensure that supply equals demand in 
every rental class in every area. The transference of build¬ 
ings from one rental class to another and from one type to 
another will actually speed up the process of adjustment, 
since it usually requires less time to alter or add to a building 
than to build an entirely new one. 


4. Building Activity : Demand 

The demand for building activity fust of **]] arisen as a 
direct result of the demand foi and supply of buildings for 
ownership, which in tiiin depend on supply and demand for 
occupation. The demand for buildings for ownership is 
satisfied either by existing buildings or by new buildings; 
if T is satisfied by existing buildings, no demand for building 
activity for new buildings arises, while if it is satisfied by 
new buildings {i,e. by the supply of new buildings for owner¬ 
ship), a demand for building activity for the building of the 
new structures is obviously created. The demand for and 
supply of buildings for occupation are linked up with the 
demand for building activity for repairs (both for main¬ 
tenance and for decorations), and, in times of changing 
composition demand (size, type and rental class), for alter¬ 
ations. There are, therefore, two sections of demand for 
building activity : a fairly constant demand for repairs and 
alterations, and a demand which depends upon the extent 
of new building (including demolition). 

We now examine whether, and how, the various persons 
interested in buildings demand building activity. In those 
instances where a demand for building activity is observed 
it is obviously connected with the supply of buildings for 
ownership or the supply of buildings for occupation; and 
the factors already considered under these headings are, 
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indirectly, also the factors involved in the demand for 
building activity. 

(a) New Residential Buildings 
The Rent-payer and Oimer-occupier. 

The rent-payer has little direct influence on the demand for 
building activity, since he usually is not responsible for 
repairs. The owner-occupier, on the other hand, demands 
building activity for repairs, and perhaps alterations, when 
he occupies an existing house. He demands building 
activity for construction when he has a house built, and 
thereafter demands building activity for repairs, and may¬ 
be alterations. He has no influence upon the demand for 
building activity if lie purchases a new house already built, 
except in so far as he demands building activity for repairs, 
and maybe alterations. 

The Investor, 

From the point of view of the demand for building activity 
the investor can be regarded as identical with the owner- 
occupier. The only diffeience in behaviour arises in the 
demand for building activity for repairs; tlie investor is 
interested in maximising his money income (rent minus 
running expenses), while the owner-occupier is interested in 
maximising his psychic income, and may, and usually does, 
spend far more on repairs and alterations. 

The Speculative Builder, 

The speculative builder, building houses mainly for the 
owner-occupier and the investor, demands building activity 
for new construction. He only influences the demand for 
building activity for repairs and alterations when he pur¬ 
chases an existing building and improves it by carrying out 
alterations, or when he actually maintains the buildings as 
an investment, and therefore takes on the role of an investor 
in houses. In all these cases, of course, he supplies the 
building activity to satisfy his own demand. 
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Municipalities. 

Municipalities demand building activity for new con¬ 
struction when they initiate housing schemes, and thereafter 
demand building activity for repairs (and perha])s alterations) 
when they let the houses built under their schemes. 

(b) New Factory and Commcrciul Binidings 

The continued use of factory and comnK'rcial buildings 
involves demand for building activity for re])airs. Where 
vacant existing buildings are adapted to new uses, there is 
a demand for building activity for alterations. Wlierc' new 
factories and commercial buildings are er(‘cted there is a 
demand for building activity for new construction, and 
subsequently an addition to the demand for repairs and 
alterations, though this will be small during t’^e early years 
of the life of the new buildings 

Each firm has its own requirements with respect to lay¬ 
out of plant and workshops, and therefdie a certain amount 
of alteration is usually required befoie an old factory can 
be used for production, a fact which is, of course, considered 
when deciding to have an existing factoiy rather tlian to 
have a new one built. In tlie case of sliops and office's, the 
alterations required are not so extensive as in the case of 
factories containing equipment, since the alterations are 
then concerned mainly with office and shop fittings, including 
shop-fronts. The demand is, in many cases, for homo¬ 
geneous units of floor-si)ace rather than for j)articular design 
and lay-out of buildings. 

As in the case of supply of buildings for occupation, the 
level of busine.ss activity, the jmoportion of vacant })remises, 
the rate of interest, and costs of building can be regarded as 
main factors in the demand for building activity for factories 
and commercial buildings generally. But, as in all our 
problems, we should take account of vacations from area to 
area when considering building activity in tlie country as a 
whole; while the number of vacancies may be large in South 
Wales, it may be almost zero in London. Similarly, the 
level of business activity and the level of building costs in 
the whole country take no account of regional differences. 
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(c) Public Works and Miscellaneous 

In the case of public works, the local authorities and 
government departments are in the same position with 
respect to demand for building activity as municipalities 
above, except that the type of building activity demanded is 
different—namely, the services of the public works con¬ 
tractors. The societies and religious orders behave in the 
same way as the investor in houses. 

(d) Demolition, Repairs and Alterations 

It must be remembered that whenever a building is 
demolished there is a demand for '' building activity for 
this purpose, so that an important question when considering 
new building is whether new buildings are erected upon 
vacant sites or upon sites previously occupied. This will 
depend upon the cost of demolition and the costs and 
advantages of alternative sites. The execution of repairs 
and alterations also involves a demand for building activity. 
The factors involved here are those considered under supply 
for occupation and particularly important are those 
involved in the supply of buildings for occupation in one 
rental class by the alteration and repair of buildings from 
another class. These factors are rents of various rental 
classes, costs of building, and the rate of interest. Expecta¬ 
tions are very important, since much of the alteration and 
repair of buildings is done in anticipation of changes in rents. 

5. Building Activity : Supply 

It still remains to be considered w’hat factors are operative 
on the supply schedule for building activity— i,e. what factors 
influence the builder in supplying to satisfy the demand for 
building activity. 

On pages 8 to 10 we considered the different types of 
firms engaged on building work. The following was the 
classification used : 

{a) Large general contractors, public works con¬ 
tractors and small general contractors; 
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(b) Jobbing builders; painters and decorators; 

(c) Speculative builders; and 

(d) Sub-contractors. 

In the following analysis we shall group together (a) and 
(d), since they are firms suppl5dng building activity on long¬ 
time contract. The groups (6) and (r) demand separate 
treatment. 

Builders Working on Long Contracts. 

The length of lime required to complete a building varie > 
according to its nature, A large factory or public building 
requires a very long time to complete, whiU* a small house 
can be built within three months. Most of thr factory and 
commercial buildings and many residential buildings arc 
built to contract, i.e. the builder contracts to lompleh' the 
erection within a specified time at a specified . ost. Under 
present methods of contracting the specification and draw¬ 
ings may or may not be incorporat('d in the contract, but, 
as a bill of quantities is always drawn up, the precise^ nature 
of the work to be done is always fully known to both parties, 
and the architect ensures that the work actually carri<‘d out 
conforms to the specifications. Most contracts an' what is 
known as ''lump-sum contracts'', that is, a contract in 
which a definite lump sum i.s agreed on by the contractor 
and building-owner as the cost of the building in its finished 
state. Finally the contract may or may not provide for a 
" date for completion ", but the majority do have this 
provision, and in actual fact, when no date is fixed, th(‘ work 
must be performed within a reasonable time. Thus it is 
clear that the work to be done is perfectly wc'll defined and 
therefore known with certainty, and that thc‘ cost of the 
finished building and the time within which the building can 
be built at that cost have to be forecast by the contractor. 

It must not be forgotten that the contractor must usually 
send in a competitive tender for the contract, and he must 
therefore forecast the minimum cost, or the shortest time at 
a low cost if he is to obtain the contract. Moreover, he can 
sub-let parts of the contract and thereby shift the responsi¬ 
bility of forecasting to the sub-contractors, who are then 
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in the same position as the contractors. Sub-letting 
obviously involves a greater distribution of risk. 

Since the contractor is an expert we must, in this analysis, 
assume that, knowing the specifications, the bill of quantities, 
the difficulties connected with the site, transport, etc., he 
knows, with great exactitude, what work and what diffi¬ 
culties he is to encounter in completing the contract. Thus 
his forecasting will be confined to : (i) prices of his raw 
materials, plant, equipment, labour, transport, etc., (ii) ease of 
obtaining supplies of labour, raw materials, etc., at these 
prices. However, we might argue that, in all except the 
most abnormal situations, the supplies of labour, raw 
materials, and so on can be obtained if a sufficiently high 
price is offered for them, so that our contractor is ultimately 
considering the future' of the prices of the labour, raw 
materials, etc., which arc required to complete the contract. 
It is often the case, however, in the building industry, that 
a shortage of factors of production lcac\ to difficulties in 
obtaining supplies at any price as well as to a rise in the 
prices of factors. 

Since the contractor must finance the work in the 
interval between receiving the contract and receiving pay¬ 
ment, he must include in his considerations the interest 
on his capital expenditure during construction. Thus the 
rate of interest and its estimated changes also influence 
the contractor in determining the estimate he submits, 
although this item in costs is of relatively small import¬ 
ance except in the case of laige contracts which involve 
a long period of construction. 

The costs of building will, for this type of contractor, be 
influenced, in the large, by these factors, and though some 
contractors will be unduly optimistic, some unduly pessi¬ 
mistic, we can conceive that, on the whole, changes in the 
general level of these variables will bring about corre¬ 
sponding changes in the contract price of buildings. 

Jobbing Buildersf Painters and Decorators. 

In the case of that class of builders called, in our classifica¬ 
tion, “ jobbing builders the length of time for which they 
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have to supply building activity is short, since they are 
mainly concerned with repair work, decorating, and re¬ 
modelling. In this case, therefore, the task of forecasting 
prices is much easier, and we can safely assume that the 
present cost of repairs, decorations, or alterations alone is 
relevant. Since the amount of capital laid out is small, 
and since many of these builders receive credit from the 
builders' merchants and only have to pay weekly wages 
bills before receiving payment, the rate of interest is not such 
an important factor, and can be neglected. 

In this case, therefore, we can limit the factors influennng 
supply to the existing costs of building unless costs are 
fluctuating very violently. 

Speculative Builders. 

These builders supply building activity tc satisfy ilieir 
own demand for building activity and have already been 
considered under sup])ly for ownershij).^ The amount of 
building activity supplied by them obviously depemds upon 
the same factors as were considered in that station. 

We must conclude that the supply of building activity as a 
whole depends u])on costs of factors of production (materials, 
labour and cquipmtmt), the rate of interest, the selling price 
of buildings (a factor special to the sp(‘culativ(' buildcu), and 
expectations regarding future changes in tht‘S(* variables. 

6 . The Factors Determining EQUiLinRiuM Building 
Activity 

We have now examined, in detail, the influences which 
operate upon the supply of and demand for buildings for 
ownership and occupation, and for building activity. It 
only remains for us to consider what determines the actual 
amount of building activity which is carried on at any 
given moment. The amount of building activity which is 
carried on at any moment of time is determined by the 
interaction of the supply of and demand for building activity. 
We have, on the one hand, the difienmt quantities of building 

^ See pp. 70 and 71. 
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activity which would be demanded at different prices per 
unit and, on the other hand, the different quantities of 
building activity which would be supplied at different prices 
per unit, remembering, of course, that a unit of building 
activity is a combination of materials, labour and equipment.^ 
Equilibrium is obtained when supply is equal to demand, 
and this particular building activity can be called the equi¬ 
librium level of building activity. This equality also deter¬ 
mines the level of building costs, and, if we sub-divide 
building activity into homogeneous parts such as bricks, 
cement, bricklayers' labour, and so on, we shall obtain, from 
the various supply and demand schedules, the level of 
building activity and costs for each part. 

Now, we have seen that the demand for building activity 
depends upon the values of many demographic and economic 
variables, while supply depends upon the values of other 
economic variables. Both, moreover, depend upon the 
various items entering into building :osts. Equilibrium 
building activity is, therefore*, dependent upon all those 
factors which enter into the supply of and demand for 
building activity which we have considered in the preceding 
chapters. 

We can therefore summarise our analysis by drawing up 
a list of the factors which predominate in the determination 
of the equilibrium level of building activity. It may be 
noted that not all of the factors are independent. 

A. Residential Building Activity 

Factors : 

(1) ** Building need." 

(2) Spatial movements of population. 

(3) National income. 

(4) Cost of living (apart from rent). 

(5) Rent; (a) ground rent, (6) house rent. 

(6) Rates. 

(7) Costs of building activity (new buildings, demoli¬ 

tion, repairs and alterations). 

1 At any one price the composition of the unit of building activity may 
vary so long as its cost remains the 5>amc, 
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(8) Mortgage (or building society) rate of interest. 

(9) Proportion of capital mortgageable. 

(10) Building society period of repayment. 

(11) Proportion of unoccupied houses. 

(12) Business activity. 

(13) Government subsidies. 

(14) Demolition policy. 

(15) Tastes. 

{16) Building Society advertisements. 

(17) Anticipations of changes in these variables. 

B. Factory and Commercial Building Activity 
Factors : 

(1) Spatial movements of industry. 

(2) Business activity. 

(3) The long-term rate of interest. 

(4) Factors which have already been enumerated in 
section A—National income, costs of building activjt}^ 
vacant factories and commercial buildings. 

(5) Anticipated changes in all lh(‘s(‘vaiiabl('s. 


7. The Relationship Between Rent, Price and 
BuiLDiNCr Costs 

We have shown that the lev(‘ls of lents, pric(‘s, and 
building costs arc each determined by the interaction of a 
demand schedule and a supply scheduh*. At the same 
time it is obvious that rents, prices of buildings, and 
building costs are intimately connected. This can bc‘ s(‘en 
clearly if we consider the difterent demand and supply 
schedules. 

Ignoring for the moment the numcTOus oth(T factors and 
concentrating only on the most important variables, we have, 

A. Demand for occupation depends on rent. 

B. Supply for occupation depends on rent, price, 
building costs, and the rate of interest. 

C. Demand for ownership depends on rent, price, 
building costs, and the rate of interest. 

G 
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D. Supply for ownership depends on rent, price, 
building costs, and the rate of interest. 

E. Demand for building activity depends upon 
rent, price, building costs, and the rate of interest. 

F. Supply of building activity depends on building 
costs. 

Now, 2LS A =r B, C ~ D and E = F in equilibrium, and 
as other factors, including the rate of interest, are given, 
we have three equations which solve the problem of deter¬ 
mining the three unknowns, rent, price, and building costs. 
It is clear also that, as all three are determined simultaneously, 
each of these depends upon the other two. We can, however, 
discover the relationship between them a priori. Suppose, for 
the moment, there is one type of building in one rental class in 
one area. In equilibrium price must equal the cost of con¬ 
struction, if we include normal profit of entrepreneurs in 
cost, otherwise (i) if price is greater tl an cost it pays to 
construct buildings and sell in the market, (ii) if price is less 
than cost it pays to buy rather than build, and no new 
building goes on. In both cases demand for ownership and 
demand for building activity change, and price and cost are 
forced up or down until they reach equality. This state¬ 
ment must be modifit'd by tlie fact that old buildings in any 
rental class are of less value* than new ones (neglecting 
quasi rents '*) simply because of their age, and the price 
can then diverge from the replacement cost by an amount 
sufficient to compensate for the age of the structure. 

Again, the price of the building must equal the sum of 
{a) the discounted net receipts (rent minus running expenses) 
over the length of life remaining in the building, minus an 
allowance for [b) the normal proportion of unoccupied 
buildings, due to movement of population between houses 
but not migration, and [c) the depreciation of the property 
due to wastage, population changes, spatial movement of 
population and industry, etc.; the rate of interest is, of 
course, an important factor in the discounting. Here 
again there can be no persist(*nt divergence, since (i) if price 
is greater than this sum it pays to sell houses, so that the 
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supply for ownership increases (through new building) while 
the supply for occupation falls, and the price must fall or 
more houses must be built and/or rent must risc,i and (ii) 
if price is less than this sum it pays to buy houses and let 
them, so that the demand for ownership and the supply 
for occupation rise, and price must rise and rent fall. In 
both cases the price is forced to equality with the algebraic 
sum of the components {a), (6), and (c). 

When we turn to reality wc sec not one type of building 
in one rental class in one area, but several types in stwiral 
rental classes in many areas. Moreover, the fact tint a 
building can be repaired, altered, and decorat(‘d means that 
the number of buildings in any one class can b(^ altcTcd, not 
only by now building, but by transformation of buildings by 
repairs and alterations in other rental classes. Our i)robIem 
is, therefore, more complex. 

But if we examine the problem c arefully, we see that our 
argument is unaffected if wc consider only one single class 
of building in one area at a time, and consider it.-^ rent and 
its price as that rent and that price which can be obtained if 
the building is kept in that rental class. In that case, our 
observations above still hold true. Furthermore, since it 
is easier to transform (within a ccTlain limited range) a 
building from one rental class to another than to construct a 
new building, it follows that the supply of buildings for 
ownership (and therefore for occupation) in any one rental 
class is elastic, and that the forces tending towards equili¬ 
brium are intensified, and equilibrium therefore achieved 
more rapidly. Thus, if the price of a building in a particular 
class rises above the equilibrium level, not only arc new 
houses built, but houses in other rental classes arc trans¬ 
formed and brought into this rental class, until, in equi- 
librium, the equalities hold good. On th(‘ other hand, since 
it is impossible to move buildings from one area to another, 
this elasticity of supjdy is limited to the movement of 
buildings between rental classes in one area only. 

^ Rent restrictions may, however, transfer the task of re-adjustrnent to 
prices of buildings. 
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8 . How THE Quantity of Building Activity is 
Determined 

To summarise our consideration of a dynamic economy 
let us now examine wliat factors determine the tempo of 
building" activity at any moment of time. We shall find 
that the system of analysis developed above provides us 
with a rt'ady means of solving; lliis probl(Tn. 

The iir'«.t ste]) towards a solution is to satisfy ourselves 
concerning what are th(‘ givcm data, n(‘cessary and sufficient 
to det(‘nnin(* tli<' amount of building activity exj)ended at 
each j)oint of time. Confining attcaition to residential 
building {i.c. assuming only residential buildings to be 
required), tin* following factors are sufficicmt : 

{(i) Th<‘ number of families; 

(h) 1 he tastes of the lamilies; 

(c) 'lh(‘ incomes of the families and prices of all 
C'(anmo(lities. 

The a 1 )ove det(‘rrnine the (h'lnand s('h(‘dult‘s for occupation 
in all nuital class(\'>. 

(d) I'hiilding costs at various levels of output which 
are d(‘|)en(lent upon the natural rt'sources and the 
technical conditions of production; 

((’) I he nunilx r of laniily acc'ommodations of each 
I'enUd < la^s aln*ad\ in existeiu'e, and the supply schedules 
i<‘lating the nuinbc'r oi these* family accommodations 
W’hich would lie olU'ic’d for occupation to various levels 
of ic*nt; 

{/) I he amounts of annual re])airs requinnl to main¬ 
tain tainily accommodations in their respc'ctive rental 
classc's; 

(if) I'he amounts of building activity required to shift 
(by idteration) c’ac h house* from its own rental class into 
each of th(' others and 

(h) 'I he rate of inteiest and thc' length-of-life indif- 
feience curves ; the^e aKo detcainine the length of life 
of Iniilding'.d 


' St I Ncae tu Chapter II. 
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Our next step is to simplify the problem by supposing 
that all families are exactly alike and that all houses arc of 
one type and one rental class. \V(' also assume that the 
owner-occupier is exactly similar in his behaviour to the 
rent-payer, that the population is rigidly si'parated into 
owners and occupiers (the owner-occupi»‘r being both owner 
and occupier is merely iiK'idental), and that there are no 
rates. Our ])roblem th(‘n becomes one of explaining how 
the factors above operate in determining the supidy and 
demand scliediiles in the thre(‘ markets : (i) buildings for 
occupation, (ii) buildings for ownership, and (iii) bnihhng 
activity. Finally we liavt* to <'X})lain how e(]uilibrium is 
attained in the thn'C markets simuKant'oiisiy. 

Income's and tast<‘s of th<‘ famili(‘s and pric(\s ol all com¬ 
modities determine the tu'inaiid ('urve of buildings for 
occupation AB (see Idgure 2), which rtlatc's rent \Mth the 
number of faniil}^ accommodation which would bt' dc inaiuh'd 
at that rent. This (uirvc' imjdies, of course*, that the 
number of fainilii's per accommodation (number of familif's 
number of accommodations) is also n'lati'd to the h'vel of 
rent. 

This demand sc hedule, in conjuiu tion witli th(‘ givt*n rat(‘ 
of interest and the suj)])l\’ schedule* for occupatieui, also 
determiiK's tlie demand curve of iiru' buildings loi owneishij) 
CD, whi('h rc'lates the ])rir(* of ia‘W buildings with the numlxT 
w^hich would be* demanded at that ]>rie'e*. At any price* of 
the building tlu're* will be- a eertain rental, d« te'nnine-d l)y 
the rate of intere st and the* le ngth of life of the building, 
at wdiicli it just pay.s the* ]milding-e)W'ner to let. We* know 
the number of houses whie'h can l)e le‘t .at this rent (from Iht^. 
demanel curve of buileliugs for exTupation AB), anel hence 
the number of ne w family accemimeKlations wliie h are 
dcmand(‘d for owaiership at this prie'c, will be* th»* number of 
family accommodatiems deinand<*el at tins rf*ntal minus the 
number of existing family aecomnnxlations oftered at tliis 
rental (determined from the given suj)})ly curve of existing 
buildings for occu}>ation KL), We* edtain, therefe^n*, by 
considering the whede range of })rice*s of buildings, a com¬ 
plete demand curve of jh*w buileliugs for ownershij), CD, 
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Replacement of old houses is the same as the provision of 
new houses (except for the cost of demolition), ajid we shall 
consider them identical from now on. 

The demand schedule of new buildings for ownership 
helps to determine the demand for building activity. Since 
the price of the building must equal the cost of build¬ 
ing, and since each new accommodation requires a certain 
number of units of building activity, we can derive a demand 
curve of building acti\dty from the demand schedule for 
new buildings for ownership simply by transforming tin* 
*' price axis into a " building costs axis and tlie number 
of new accommodations " axis into a “ units of building 
activity axis. The aggregate d' lnand ( iirve of building 
activity will, however, be dependent also upon the demand 
curve of building activity for r('])airs to existire buildings 
OP —which n‘latcs the building aetivity demanded lor rep.urs 
with building costs, and tluTefore with tlu‘ level of rents. 

The complete* demand curve* of building activity IIP is 
found by summing the two curves* -one of new buildings for 
ownership and one of repairs to existing buildings. 

The siipjdy curve of building activity OH is ])art of 
the given data. It also determines the sup])ly cuiwe of 
new buildings for ownei.shi]> IJ, because price must equal 
the cost oi building and b(‘cause tluTe is a certain nurnlaT of 
units of building activity required to construct a building. 
In other words, the .su})ply curve of building activity is 
readily transformable into the supply (urve of new 
buildings for ownership. 'J'he latter (urvt* is readily 
transformable, in turn, into the supjdy (urve of new 
buildings for occu])ation ; tlie rate of inten^st and tin* b rigth 
of life of the buildings .set a relation betwetm the prir<* of the 
building and the nail at which it can be let, .so that the 
supply of new liouses at any price* impli(‘s the sujqdy of these 
buildings at a certain rental. Hence the su]>ply curve 
of ne\v buildings for owmT.ship immediately giv<*s the supply 
curve of new houses for occupation. When wc add this 
supply curve of nera: houses for occuj)atioii to th(* supply 
curve of existing houM*s for occupation, we obtain the 
complete supply curve of buildings for occupation A/A. 
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We now have six curves, and equilibrium is found in 
each market at the intersection of the supply curve with 
the demand curve. The points of intersection determine 
rent OU (from demand and supply for occupation), price of 
buildings OV (from demand and supply for ownership), and 
building costs 0\V (from demand and supply of building 
activity). Owing to the method of construction of the curves, 
th(‘y show the correct relationship between rent, price, and 
building costs—costs ecpial pric(‘, and discounted rents over 
th(* lif(‘ of the building <‘qual costs and price. There is also 
the correct relationship between building activity and the 
number of nt‘W accommodations built. I'he number of 
houses which an‘ built OS (whicli equals XR) is (hdermined 
by the ('quilibiium bdween sup])ly and dimiand lor building 
activity, wliich tells us how many units of building activity 
will he expended on n'pairs ( OF), on n(*w accommodations 
( Y'l), and at what cost. \Vt‘ know therefoit^ how many 

new house's will be built for owiu'rship, th ‘ir ])rice, and the 
H'lital at which tlu'y will be let, and also tlie numb(‘r of old 
house s ( OA') which are' let at th(' ee|uilibrium remt. 

It may be objected that our curves sonu'time's refer 
to time* pK'se'ut, as whe*n we consiele'r the supply curve 
of existing henist s for oe'cu])ation, and some time's to time 
future, as in the case of the supply curve of new liouse's 
for occupation. iSut if wt‘ n-me'mbe’r that these curves 
tell us liow many houses woulel ultimately be oilerexl for 
ocTiipatie)!! at any level of rent, how manv nt'W house's woulel 
ultimate'ly l)e deinaiuh'd feu owncTshi]) at any ])iice', and so 
on, then it bt'comes cle‘<ir that the c'quilibrium de scribed by 
these' ('uives is tiie uliunatc eeiuilibiiuni of the svstem for the 
itnit of time considered : if the data and expectations remain 
constant, and tells us how much building activitv is ex- 
pendexl during this penexl of time. W'e liavc alwavs 
assumeei, in su]q)lv schedules of building activity, that 
the quantity ot building activity was te) l)e* related to an 
arbitrary unit of time - it is only by so doing that the supply 
schedule can have any meaning; it then gives the costs of 
various rates at which building activity could be expemded. 
As time goe s on all the given data arc continually changing 
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and a new equilibrium is required in the next unit of time. 
Since time can be divided into units as small as wc please, 
we can, by making the unit period of time small enough, 
describe the course of building activity as a succession of 
attempts to got into the position of equilibrium dictated by 
the data at each point of time—in other words, \w can 
describe a continuous course of building activity. 

When we introduce a whole* complex of n‘ntal classes, 
the problem becomes much more complicated, since houses 
in any rental class can lx* repaired and alt<'red, and tliere)>v 
shifted into other rental classes. The amount of i)uilding 
activity required to effc‘ct this transformation will of conise 
depend upon the rental classes from which ami into wliich 
the house is moved. The problem is, however, very mucli 
simplified if we consider as many su])ply ' nd dt'inand 
scheduh'S, both for occupation ami owiKTship as tin*:* are 
rental classes, and if we are carelnl to includt* alterable 
houses in tlie sup])ly sch<*(lules and tlu* building activity 
required for alti'rations in tlu* dtanand sehednh* lor bniKling 
activity. We shall thiai, in an (‘xactly similar manner to 
that above, obtain all tlie necessary to determine 

(^/) rents in all rental elasst's, (0) prices of buildings in all 
rental classes, and (c) tin* rat(* at wliieh building activity is 
exp(‘iided at any moment of time on (i) tin* building of new 
houses, (ii) alt(‘rations to existing buildings, and (iii) ie])airs. 

It is easy to see, from this analysis, liow changes in the 
rate of interest or building c'osts ah(*(T th<‘ e(]ihlil)iium. If 
the rate of interest falls, for e\am})l<‘, tin* supply curve 
of occupation d/*V, the demand ('urv(* ol ownershi]) ( J), 
and the demand curve of building activity hh' an* shifted 
to the right (since tlu* relationship between Tent and price 
has bet'll alter<*ti). llt nct* more houses will lx* built, mortJ 
will be let, price wall be higher, and rental will he low<‘r. If 
building costs fall, the siqiply (urvt* of building activity 
GH, the supply eurve of builtlings for owm(*rship //, and 
the supply curve of buildings for f)ccu])ation (jH are 
shiftt'd to th(* right and the result is more new^ liuilding, 
lower rents, lower prices, and more hoiis(*s h‘t. 

The amount of building activity required for factory and 
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commercial building depends upon the following necessary 
and sufficient factors, if we assume no residential building : 

[a) The tastes and incomes of the population (which 
dc'tc rmine the demand schedules for all commodities and 
services); 

(/;) 'J'h(* cost curves for all commodities and services 
(exc hiding the cost curve for building activity); 

These d(‘termine the demand schedule for occupation. 

(^) The number and nature of existing factory and 
coinin(‘rciid buildings; 

(d) Th(‘ supply schediih* of building activity; 

(e) dhe amounts of n^pairs required to maintain 
tac tory and commercial buildings in their present con¬ 
dition ; 

(/) 'riu‘ amounts of building activity required to 
alter factory and commiTcial buildings in order to 
change the l ommodity or service wJiicli can be produced; 
and 

(g) The rate of interest, the leiigtli-of-life indifference 
(urves, and the length of life of the buildings. 

Applying the same technique as that used in the case of 
resid(‘ntial buildings, we can determine the supply and 
demand schedules lor occupation and ownership (usually 
each occu[nt*r is also tlu‘ owner), and for building activity, 
and hence determiiK' tlu‘ {*quilibrium rent, price, and level 
ol building costs. Idnally, the number of new buildings, the 
numbei ot alterations and repairs, and the amount of 
building activity expended can be determined for each point 
of time. 

Combining the residential with the factory and commercial 
building activity that is, assuming both residential and 
commercial building to be carried on~w^e nuTely hav^'c to 
form composite supply-and-demand schedules for building 
activity by combining the four scliedules already considered. 
Thus tlie equilibrium level of building costs, tlie amount of 
building activity devoted to residential building, alterations 
to residential buildings, and repairs to residential buildings, 
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the amount of building activity devoted to factory and 
commercial bmlding and repairs and alterations to factory 
and commercial buildings, and finally the total building 
activity for all purposes, can be determined for each point 
of time. 

The above analysis is not applicable merely to buildings 
and building activity. It applies equally well to any com¬ 
modity. Since buildings are durable goods, the analysis 
appli('S strictly to durable consumers' goods and produc<Ts' 
goods alone. But if we reduce the length of life of tin 
commodity, the validity of the analysis is iinim])aired; it 
merely nu'ans that the rate of interest drops out of the 
analysis and that ownership " and “ occiq atioii " are 
identieal (for otluT commoditi(‘S occupation " ne aiis use), 
and rent and price are equal. Instead of thi* number of 
1 ‘xisling houses W(‘ have tlu* stocks of th(‘ commodity, and 
instead of building activity \\<’ have production of the 
commodity. He‘nc(' the analysis i^' a general oiu‘ cd the 
interrelation ])etween the thiee markets of jiiodiictive 
activity, of the commodity for owneishij), and the com¬ 
modity for use. 

It would be alisiud to suggest that eejuilibriuin is evc'r 
achieved in tlie real world. The* adjustments in sup])ly and 
(hunand are made' far too slowly <‘V(T to keej) ])are with 
change's in the d<‘niograi)hic and ec'ononiie iaclors we liave 
considered. 

Furthermore', \\\‘ must reme'mber that we* Iiave* abstracted 
fnan many psyediologie al and soeiologiral factors during this 
analysis, and tlnit the'se might aileet the valieiity of our 
results. 

The following extract from a book on jisye ]H)le)gy by 
Dimnet illustrate's how important such factors an* in the i(*al 
world :— 

“ The same gentleman . . . inav ceinie te the nnexperted 
conclusion: i will buv that house* m Surre*v! In(n‘dibh*! 
Not at all. The siu’e e*^si(m of tele^ce^piu^ iTnage*s might be* seen 
perfectly clearly : 

“(a) House in (‘ornwall ^ few trains ^ two dianges {- 
w^*t winters 4 Joneses near not wanteel. 
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“ (b) House near Godalming (recommended by agent) 4- 
good trains — near 4 - no noisy high roads = sleep. Sleep 
-f nearness + pine trees -j- sandy soil = attractive = smUe 
== buy.” 

Nevertheless we can safely assume, first, that our analysis 
will apply when we consider large groups of persons, because 
these other factors will tend to cancel out; and, secondly, 
tliat while equilibrium is never attained, there arc always 
strong economic forces tending to bring it about. We need 
only realise this fact to see that we can go a long way 
towards explaining actual economic developments in the 
building industry by applying the technique of our theoretical 
analysis. W'e jrass on, therefore, to test our theory by using 
statistic i of actual events in the building industry, and to 
determine the relative importance of the various factors in 
the determination of the tiunpo of building activity. 



CHAPTER VI 


THE AVAILABLE DATA 

I, Limitations of the Available Data 

The available data concerning building activity and the 
factors influencing it are found in official sfafLsti('s and, 
occasionally, in records of piivate institutions such as trade 
unions. This means, from the very outset, tliat we are at 
a serious disadvantage, since the pnr]X)ses for wLit ii the data 
were collected are not always those for wln('li \\v iUv now 
using them. Consequently the definitions of tlie measure¬ 
ments made are not always the definitions wt haw >;iven in 
the theoretical analysis. Moreover, (kd'mitions change in 
the course of time to suit official needs and to improve the 
collection of statistics. Hence the series are not ahvays 
comparable at different times The areas coveT<‘(l by the 
statistics also vary for different series and from time to 
time, once more introducing difficullies of cfunparability. 
There are also gaps in the data owing to the tact that no 
])erson has been uiterested in measuring some of the 
vaiiables (c.g. tlu* level of n'uts from 1830 to 1<P3). 

Finally, there is a tundamental disadvaiflage wiii< h (Miimfl 
possibly be corrected. All our statistics, aj)art from one or 
tw^o minor excej)tions, are obtainable only foi large areas lik(‘ 
lingland and Wales, (ireat Britain or tlic Ihiited Kingdom. 
This means that it is impossihle tf> takii account of those 
spatial differences within areas which were* str(‘^sed .so rrincl) 
in our tlieoretical analysis and which w<i found to ]>e of so 
much importance. Our approach is, therefore, “ macro- 
economic Ideally, of coiir.s<*, our statistics sliould refer 
to small areas, each one of wdiic h could be studied separately,^ 

However, in spite of tlie defects of the available data it 

* For an analysis of post-war building activity in smaller areas than 
England and Wales see Dr. M. E. A. Iio\\ley'b articlcb in the Review of 
Economic Studies, Vol. IV, No. 3, and Vol. V, No. 3. 
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is possible with the various statistical methods at our 
disposal to draw some important conclusions. We must 
bear in mind, however, what each series actually means and 
what are its limitations. For this reason, we set out below 
a critical description of the available data, first, for the 
period 1850-1913 and, secondly, for the period 1924-37. 

2. The Census of Population 

Material concerning demographic factors and housing is 
found in the decennial Census of Population. Over the 
period ( onsidered (1801-1931) the material includes number 
of families, size of famili(‘s, age and sex distribution, marital 
condition of the population, the number of family accom¬ 
modations in existence, and the number of unoccu])ied 
houses. This information is given for luigland and Wtiles 
and in many cases for areas within the national area. How- 
cvfT, in our case we shall limit our analysis to national 
variations in number of families, mimbei of houses, etc , 
and, therefore, we always take national figures onlv. The 
definition of the various terms used, ‘‘families*', “ houses 
“ family accommodations ", and so on, vary from time to 
time and create ])roblems of comparability, 'fhese ])roblems 
are, however, discussed later when the Census material is 
actually used. 


3. The Data 1850-1913 

(1) Building Activity. The only figuies existing for an 
index of building activity aie those fur employment rates in 
some trades engaged in the industry and statistics of 
inhabited houses. 

(a) Employment statistics are derived from the unem¬ 
ployed ]>erccntage for tlie Amalgamated Society of Carpenters 
and Joiners only. These figuies are misleading in so far a.s 
carpenteis and joiners are only one section of the building 
trades. It does not follow that variations in employment 
in tliese two trades give an accurate indication of variations 
in employment in the building industry as a whole. However, 
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wc must accept these figures as> the only a\ ailable indication 
of fluctuations m emplo\ment iii the building iiulustrv 
rhey cover the peiiod ibbo 1915 and the miukcs ait the 
second Fiscal Blue Book and llu Sncnictnih ibsini t of 
Labour Staitsites 

(b) The annual m the lUimbti of houses tan 

be obtaintd fiom the Inhabited lloiist Du \ stitistus ni 
the Annual Repotts of flu ( ommissionos of Inland Ri muc 
for the penod 1871-1913 bv adding tlu figuies loi Houses 
of £20 annual \ due and o\tr and Hou-^ts iiiuki £20 in 
annual value I hose figuies sullti fi( in tlu 1 ut that the 
ckfinition of a houst in<i\ hi\( ^ lungt d o\< r 1 Iiis pt nod 
and tbit Hit si/t ind st\k of houst ilititd toi ultiabK 
thus affecting (oin]>ii d)iht\ Moitovti tlu figincs upic- 
vent tlu tot d nuiubti of houst of ill kincN in d^ put'^ of 
(ii eat Bn tun nidthcufou hidt Hit c li iiiging i c* iinosiiu n 
(b\ t\]K) ol tlu lioiists bndt and \ indion in the i itt of 
building in dilltunl uc is I lutlunnoii these ligiius 
Tcpustnt tlu (iilftitiut bttwftnllu nuinlHi of lioiists built 
in the \ til uul tlu nuinlx I ol houst s f dling to be leplutd 
in th t \t u ind ut tliiis an inijxiltct irulit ilion of lu v\ 
building 

( 2 ) Business fill il \n dfcinpt his\tt btenniide to 
coin])ik Lii indtx of bii^int ictnitx Itn j)i( w u \t us 
\M ait toin])(lled tlititloit lotonsitki whit ^t 1 u s will gi\ t 
a sjinj)k but liiih utuide indie itu n el bu me s teti\it\ 
Probd)l\ tlu be.st in<k\ 1 i tot d einj)lo\nunt jKKcntigf 
(it agues \(i\ well with tlu /e nona t melt \ oi bu mess 
actiMtv in post w u \( tu) uul wt ut loituniU in liiMiig 
for that purpO‘-t tlu li ick I inon uiu nijilcp me nt peiccnt igts 
for all I moils ^ tioin iSbo to H)i^ Xiiotiu i index is the 
one of whoksilt piut^- bistel fioni ihyi 10 on the 

old Board of li ulc index nuinbt i I 111 ill\ we h i\( ( 0111- 

panies registered eluiing tlu \( 11 \onun d ( ipit d jx 1 
head ’ , whic h is t de id ittd b\ div iding e stun ett d jeopul ition 
into total Ciipital td eoin])inus icv^isteicd ind is oiitiiiud 

^ These arc sp»cidll> suj pli« el b\ llic Mini lr\ ef labour iricl trt 
corrected by the method used in Jirit h ay I I t i n Ital ani hi In tty 
(the source of some of the c irlit r fi uies; ii V'* li 1 e I ti tn 

ploymefit a I iothn ilhuuU\ f 
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from the Statistical Abstracts for the period 1863-1913. This 
is probably a good indication of variations in capital per 
head invested in new factory and commercial buildings. 

Thes(‘ indices, together, are likely to give a fair index of 
the level of business activity. 

(3) National Income. —There are only a few estimates, at 
scattered dates, of national income before 1013* But it 
seems likely tliat if we took the average annual number of 
wage-(‘arners em])loyed and multiplied it by the level of 
average annual earnings, hence obtaining the wages bill, and 
then added the income passing under the review of the Inland 
Keveniie Depai tment, we should account for a considerable 
j)art of the National Income. By multiplying an index of 
einplo\ment by an index of wages we liave an index of 
variations in the wages '' section of national income, and, 
bv taking the figures lor income j)assing under review, we 
liave an index of the “ income vsection. The employment 
index is tin' same as that used for busiress activity', the 
wages ind(*x i^ taken from the Nineteenth Abstract of Labour 
Statistics up to i()i 4 , and the income passing under review 
is talom from tlie Statistical Abstracts of the United Kingdom. 
Tlie w,Lges index covers the period 1X74-1913 and tlie 
income figures aie given fioni 1868 to 1913. As an indication 
of the accuiacy of the “ wages index, Piofessoi Bowley's 
figures foi t‘ai nings of all wage-earnei s in the Uniti'd Kingdom 
(based on tlu‘ XVlIih Abstract of Labour Statistics) are given 
loi tlie pel iod 1880-1913. 

(4) 7 he Kate of hitoesi. —Sinc(* buildings are durable 
commodities, it is ideally the long-teim rate of inteiest 
which is reipiiied. However, an indicator of changes in 
Kites of int(‘rest in geneial over this period is the Bank Rate 
(annual av(‘rage); it is obtained fiom the Statistical Abstract 
an<l the Board of Trade Journal A 

(5) The Cost of Living.- No cost-oMiving index number 
exists for this period (the Ministry of Labour index starts at 
1910). But the level of wholesale prices, see (2), can be 
used as a very rough index. 

* The reiiiiei k rt'toneU to p 13(1 for jusljfitalinn c»f this index ol rates 
t)f intctost 
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(6) Building Costs, —G. T. Jones in Increasing Return has 
calculated an index of the cost oi materials in the Loudon 
Building Industry from 1851 to 1022, based upon Laxton s 
prices given in The Builders' Price Booh relating to materials 
for all trades in tlie building industry' The index iiumber 
is formed by using constant weights in the ratio of the 
proportions of different materials used in the eonstiu^dion 
of an imaginary building, the proportions being based upon 
observations of the actual relative expenditure on biick- 
woik, joinery, masonry, slating and tiling, plumbing, d(‘c orat¬ 
ing and plastering about I()To. 'Fheie are two major 
criticisms to be made concerning this index Inrst, the 
whole series of prices in Laxton sliow reiuarkal^le .stability 
over quite long ])oriods--c.g. tiie selling pi ice oi inasour)' 
remains at 90*6^’^ of tlu' 1910 pii('e for 30 veat^’ riu'n' 
must be something wrong here. Pi ices an' not iisnallv o 
stable tliat tluw lemain e\actlv at one rn^uie lot 30 \eais. 
Moicover, variations in tiade discounts were n(‘gl('< IimI. 
Secondly, the ajiplication of constant wi‘ights takes no 
account of clianges in the j)r('portions of materials us(*d in 
buildings over the ]H'iiod. Ihese aie sciions ol>jef'tions, 
but we can at least luescmt the in(](‘x foi wliat it is woitli. 
In a different <']ass altogt^tlier is Ihofessoi P>o\\l(*v’s iiah'K of 
average .summer \\e<*kl\ uages in the* J.oiulon building (ladrs, 
\shich can be us(*d to measui(‘labour eosts fiom 1845 to jqi(u 

(7) Selling PriiC of Buildings. An ind<‘X of tfu' •-♦‘Iling 
price of buildings over tlie ])eii(Kl 1851-ic) 13 (an Ix' obtam(‘d 
from (jr. T. Jones’ J 7 ic?rasing Return, oiur moie iMsed on 
l.^xtOYC The Builders PriiC Book iiiul on actual piojiortions 
of expenditure on various trades, and onc(‘ moit* subpx t to 
the same ciiticisins as the building (osts in(l(‘\. 

(8) Unfoitunately theie are no continuous statis¬ 
tics of rents since i<S5o. An indication of tlie <ouise of 
rents from 1880 to 1900 can be obtairu^d, however, fiom 
Statistical Tables relating /e Trade and Industry, (fl 2337. 
p. 31, but tlie figures iiK Jude lates. Anotlier in(](‘X of 
house-rent alone has been prepared by Dr. H. \V. Singer ^ 

^ In an unpublished doctoffil dis‘‘ert.ition I or .i sunimriry of the 
method used sec Mr Cohn Clark’s National tnionic and \atifjnal Outlay, 

p. 98- 
H 



98 THE ECONOMICS OF BUILDING 

from Schedule A of income tax; unfortunately these figures 
can be calculated only in re-assessment years. He allows 
for demolitions, values of sites newly built on, and changes 
in tlie costs of building, and obtains an estimate of pure site 
rent which, when subtracted from rateable value, gives an 
estimate of house-rent. There are several drawbacks to 
tliis index, and, as it is based on G. T. Jones’ index of 
building costs, it is subject to the same criticisms which 
were inad(* on p. <)7. The index is given here to show the 
]ong-]>(‘riod movement in the level of rent. 

{()) Building Societies. —I'he figures relating to building 
societies are givc^n {or as far back as figures are available 
{i.e. i8oi~T(jTj) from the Reports of the Chief Registrar 
of Frit ndly Societies for Great Britain. From theses we 
can obtain figuieh for (a) the number of members {i.e. 
borrowers and lenders), and (A) the amount advanced on 
mortgage during the year. 

(lo) " Building Need.*'- This can be csti nated for each 
Census year by the method given in Cliapter VII; tlie 
results o 1 )tained subsequently in Table V are used. 

(ir) The number of marriages per annum c an be obtained 
from the Annual Rc'ports of tlie Registrar-tieneral for 
Engkind and Wales. 

(12) The percentage of unoccupied houses in Census years 
can be obtained from the Census tables. 

All these statistic s are given in Appendix I and graphs 
of the most important series are given in Chart 4. 

4. The Data 1924-37 

The statistic'al data for the period 1924-37 is far more 
complete and accurate, and permit an exncd analysis of the 
problem of the variations in building activity with the aid 
of mathematical statistics. A brief description of the series 
used is given below. 

(i) Building Activity. —(a) The Economist has published 
an index of business activity which covers the period 
1924-37, and one component of the complete index is an 
index of building activity. The latter is ba^ed on the value 
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of building plans approx ed by 146 Loc al Authorities in Great 
Britain, adjusted by an index of building costs; it is, there¬ 
fore, an index niea‘=^ured in physical units. (/;) Figures are 
available in the Ministry of Labour Gazette showing the 
percentage of insured workpeople iineniploxed in (ireat 
Ikitain and Northern Ii eland in Building ” and “ Public 
Works Contracting (c) Returns of the oMiinated cost 
of buildings for whicli plans are apj>roved aie supplied 
monthly by 146 Local Authorities (population 17,810,000) 
covering Great Britain, but unfoitunately t'xcluding the 
London County ('ouncil Area. The figures an' puhlishe<i 
monthly in the Mi 7 u‘stry of Labour Gazette and an* divided 
into “ Dwelling-houses Factories and Workdioj)s 
“ Shops, ()fii((‘s, Warehouses, and oth(‘r Biisiiu'ss Pnanises ", 
"('hurdles, Schoolsand Ihiblic Buildings", and " Otht'r Build 
ings and Additiiais and AltiTation* to Kxisting Bidldings 
These liguies are a good sanijile of th(‘ total building plans 
apjiroved in (ireal Biitain, aiul movements in them (an be 
regald(‘d as accuiate indications of inovenumts over tli(‘ 
area a^ a wliole. hhev suffer from the fad that tla^ 
iridkau* only ]U()s]h'( tive building and tlunc' is, at pres(‘nt, 
no indiciition ot how mam of tliese plans are executed. 
Dr. Rhodes estinuitc'd lliat, for dw'elling-houses, the adual 
compleiion of building follows tlie ]uissing of lh(‘ pi.ms by 
about b month", {d) 1 he Mi^iistry of Health su]>])li(‘s 
rigun‘s for iMiglaiid and Wales of Iionses of annual latc'alde 
value not (\( eeding ^78 ({105 in (heater l.ondon) ])iovided 
by Local Authoutje> and l>\ ])rivate C‘ntf‘i])iise (both sub¬ 
divided into " .issisted " and " unassisted ") duiing the year 
ending 31st March. 

These four series combined gi\T a good indication ot 
building activity and its allocation to resjchuitial building, 
factory and coinmeicial building and public works. 

(2) Business Activity ,—The Econoinist index number of 
business activity is usc'd. This index i^ formed ]>y taking 
a weighted average of indices for diflcn*nt industries. The 
following is a list of the series used and the w'eights applied ; 
Total Employment fio), (‘onsumption c>f ( oal (4), Industrial 
Consumption of Electricity (2), Merchandise on Railways 
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{4), Commercial Motor Vehicles in Use (2), Postal Receipts 

(3) , Building Activity {2), Consumption of Iron and Steel (2), 
Consumption of Cotton (i), Imports of Raw Materials (2), 
Exports of British Manufactures (3), Shipping Movements 
(2), Metropolitan, Country, and Provincial Bank Clearings 

(4) , Town Clearings (i); total weights ^ 42. 

(3) National Income. —We are fortunate in having, from 
1024, statistics of the whole national income for eacli year. 
These have been compiled by Mr. Colin Clark and published 
in his book National Income and National Outlay. His 
estimates are obtained by calculating the following elements 
which form tlie whole national income : 

(ij Income which is, or might be, assessed to income 
tax; 

(ii) liarnings of wage-earners; 

(iii) Net income of agriculture; 

(iv) Earnings of salary-earners and entrepreneurs with 

incomes below the earned-income exemption 
limit ; 

(v) Income from luoperty held persons not included 

in the income-tax assessments; 

(vi) (iovernment income from trading services and 

international transactions ; 

(vii) Payments of indirect taxation and local rates ; 
(viii) Expenditure on maintenance and depreciation. 

For our purpose the whole national income, the sum of 
all these elements, is required. 

We have taken Mr. Clark’s figures (on p. 94) for '' Home 
produced income ”, “ Income from Overseas ”, and ” Net 
Government Income ”, and since w^e are iiitei*ested in 
repairs and alterations as wdl as new building, w’e have 
added his figures for ” Maintenance and Depreciation 
He omits the IQ35 figure for the latter, but we have taken 
the same amount as w'as spent in 1934 and used it for 1935. 
(4} The Rate of Interest.^ —Tire following rates are ob- 

‘ I’or a full analysis of the dithculties involved m choosing a rate of 
interest see p. 130. 
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tamable : (a) Bank rate, (b) 5aeld on fixed intcre«t securities, 
(r) thiee months rate, (rf) aveiagc late on buildinp society 
advance'', and (e) averaete liuildinp; societv rate to new 
borrowers 

( 5 ) f>f Living --Iho Ministn of I dhonr (ost-of-hving 
indox number is published in the Minisirv of Lahoiu Gazette, 
and IS composed of the following elements with the following 
weights: Food (7J), Kent (2), Clothing (il), Fml and 
Luht (1), and Othei Items"', which includes hiie-> ( 1 ), 
total weights 12I In spite of its defects, tins index can 
be Used here to indusite changes m the cost of living But 
for our purpose we requiic separate indues feu (/) rent and 
{h) the cost of liMiig a])art fiom unt We have Iheiefoie 
calculated (b) with the aid ol the* w^c'iglitmg s\stem given 
abene 

(f)) Building ( nsts I he I lOiK mist pid>lish(‘s .in index of 
building costs winch is a combmation of (1) an index of 
wag(‘ Kites, based on a sim])l( a\(iage of latc's in London 
and Mane bestei, whicli me hide* those of masons, biu kla\(is, 
caipontois and ]c)ineis, jdaslc u is, slateis, ]diimlH*is, p uiitcus, 
and Jabouuis and (11) an index of costs of m.itciials bascnl 
on a siniplc a\cKige of 1 ondcui cpiotations foi stone, brick, 
wood, tiles, joists .ind giidcis, lead, ])aint, and glass I he 
combined index is found b\ taking .in average of the lust 
two indices, these weights being clio^cn because “ costs of 
materials ” represented about one-half the value* of tin* giciss 
outjuit of the building and c ontiac ting industiv m ic) 2 t and 
iqjo Ihe hguie^ concerning costs of materials and labour 
are for Dec enilx r m cac li v car onlv, and havT lx c n gc nc roiisly 
suppluul ])iivatel\ b\ the 1 conovusf 

(7) Rent 1 lie Mmistiv of labour index of rent is com- 
pili'd by iKing statistics of conholUd rents of working-class 
houses from thntv-mne large towns and duonliollid rents 
from twentv-mne large* towns rntil 1928 the jiroporlion 
of decontrolled rents wa^ not 1 irge cnougli to affect the 
average figure, and statistics were based on controlled rents 
only. Since then the figures have been adjusted bv taking 
into dcxount the level of derontrollecl rents ancl the* pro¬ 
portion of decontrolled rents m the total 
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The information relates to rent inclusive of rates anc^ 
water c harges ^ 

(8) Building Sociehe^ —Information can be obtamed from 
the same source as above, and from the Building Societies 
Year Book Senes are given shovnng (i) Advances on 
Mortgage during llu >eai and (ii) Annual increases m Share 
r ipital and Deposits 

(()) Building Need - Fins can be calculated by the method 
giv< n in C hapter III and the fignics subsequently calcuUud 
in frd)lt IX <ire reproduced lure 

(10) Marriages -Ihc nurnbti of inaiingcs per annum is 
obtained fiom the same source as for the pciiod 18^0-1913 

(11) Wholesale Prict s -1 he Boaid of 1 1 adc md( \ nunilx 1 

of wliolesalc piiees is used When the index was fust com¬ 
piled the number of quotations of re prcstnlative whole sale 
prices included was 179, but this increased graduall\ to 
194 m 1930, since 1930,258 cpiot itions (foi 200 c ommoditie s) 
have l>ccn used Ihe weights ,iie based on the 1924 ( cnsiis 
of Piocluction fiom 1924 and on the 1930 Census of Pio- 
duction since 1930 \ gconu'tric nu in is employed 

(12) Ac7f C apital Issues -Flu sc uc given foi the United 
Kingdom m the London and ( amhulgt 1 conomit ^treice 
and give some indication of \ iriations in tlic amount ol 
investment in factor\ and (ommcicial buildings 

^ I or some persons ei tlu ovsnt r ottupur it is rtnt plus ri.tt 'wliith 
IS the import lilt tutor in cl( t( rminini, tlu volumt of buildm^!: but for 
other pirsons rg tht nn ( stor it is hoiisi o nt iloni \\hicb is import int 
In 1 !k littcrc is( wt should rtquirt tot irttt tht MJnlstr^ s indtx for the 
Itvfl of 1 it(s Iht 'ittuil (oiirst oi ritts in tht pound i i Countj liorouj^lis 
in I nglind and W lUs his bttn i follows 
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No statistics exist for the number of unoccupied houses 
since 1924. This is unfortunate, since we slioukl exjwct. 
from our theoretical analysis, that the number of unoccupied 
houses would be an important factor in determining the 
tempo of residential building activity. 

Statistics for the period 1924-37 are giv'n in Appendix 2 
and graphs of tliemost impotlant M-ries are given in Chart 6. 
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STATISTICAL ANALYSIS. DEMOGRAPHIC FACTORS 

I. Introduction 

The (lat.T whirli wcn‘ doscribed in the previous chapter, 
though not so detaik'd and accurat(‘ as\vt‘ should desire them 
to b(‘, p(Tiuil us to make some analysis of the factors which 
influence' building; activity. 

The C(‘nsus material enables us to make some simple 
analysis of the influences of demographic factors from 1801 
to JC}3i, to a])ply the analysis of ‘'building nee'd ” to the 
period 1921-^7, and, tentatively, to the future'. The economic 
data for the fust period, 1850 to IQIJ. are' adequate for a 
broael grajflue'al analysis. In this case a policy is adopted of 
smoothing out trends wluTe the'y exist (wl ok'sale j^rices, 
income, marriages) by means of an ri yi*ar mcning ave'rage. 
This anuiunts to assuming that thf*re exists a regular cycle 
of II ye'ars anel though this may not be justific'd, we may 
claim that the eiior involved in taking such an ave*rage is 
small enough to neglect whe'ii comiiared with the* actual 
fluctuations of the series from tlie' trend. A tiend also 
exists in “ wagt's - einpkiynieiit ” but lias not bee'ii 
eliminate'el since tlie supeTimpose'd fluctuations are easily 
distinguishabk'. 

In the second ])erind, that from 1024 to iqjt), the' period 
is so short that we can neglect the trend in most of the 
relevant series; indeed, the trend itself bi'conu's a subject 
for study. The dat«i in this ])jTiod an' suiliciently complete 
and K'liable to admit of some application of the methods of 
mathematic.d statistics. 

2. Statistic' \i An.vlysis, 1801-1901 

\V(' commence our statistical analysis by examining the 
variations in demographic factors and relating them with 
variations in residentud building. 
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We have indicated what are the theoretical effects of 
population changes on the coins(' of residential building. 
What are those effects in reality^ The Census of Popu¬ 
lation provides us with a wealth of mateiial 1 elating to 
j)opulation changes during the nineteenth century so that we 
can now examine wliat have been the dev tiojunents in the size 
of the population, size of hiinily, and agt* and s(‘\ distribution 
in England and Wales duiing this turn, and liou they have 
affected the amount of usidential building 1 he itievanl 
statistics are given in fable IV and shown graphically on 
Chart I. 

IviUT 1 \' 

Population Changes and Residenha! Building, iSoi-iQoi. 

(I 111 hiul and W \h ) 
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In Table IV and Chart i we con^-idcr (i) tin inrrease 
in the number of families,' (ii) tlie incnasr in tlie 

• Jht subjfttiNt tUliintion p !<♦ niu'-t noA\ lx rHiiajinsht d and 
statislK al ont ‘ tliistn smet \\« art dtp»ndMit up m pidlislHrj stdi'^tits 
{eg Iht C tiisiis oi I'opidatioid wt iiiusl u t uh itt \t r dt fmition happt^ns 
to haw Ixtn thostn for loiUition of tin ti d i bul at i\u siiij< tinu v^t* 
must exert 1 st caution in inttiputuiK' tfu i<‘^u!ts 

Although only sfandardist rl from 1S51 the tiifinition of a hoiist 
used in the Census of Population from iSoi to I'jii m«i) bt taki.n to be, 
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CHART 1 

1 >( mo^raphn luiitori, and J^estdcHtuil lUnhiing, 1801-1931 
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number of houses, (iii) the number of families per house, 
(iv) the average size of the family, and (\’) the ptTcentage 
of unoccupied houses houses and families ''as defined 
in the Census of Population). It is seen that there is a 
connection such as we should e.\p<Tt from our theoretical 
analysis. Over this p^'riod i8oi~i()oi the absolute increase 
in houses and tlie absolute increase in families are very 
closely correlatc'd. Moreover in diart i the two series 
almost overlap; on the whol(‘ there is a tend(‘ncy for an 
incn'ase in the number of families to be accompanied by an 
equivalent incn'ase in the numbcT of houses. There is also 
an indication that the j^ercentage of unoc'cupit d houst*s is 
inversely correlatc'd with the number of famJe^s pier dwel¬ 
ling. These facts are in agreement with the results of our 
theoretical analysis. In the long period the dc'tc'rmining 
factor of changes in the nimibcr of houses built an changes 
in the number of iannlies and tlaue is a long ruii tendency 
towards the pirovision of one dvdling ])er family.^ FuifluT- 
more, if the number of hnnilies increases i(‘lativc‘ly to the 
number of Innises and so inn eases tlu' j>n‘ssurc‘ on ac'com- 
modation (indicated by families ])er dwelling), th(' i)eieentage 
of unoccupK d houst's obviously falK and vice* veusa. On the 
whole the si/( ol the family was faiil}’ stable ov( r the whole 
pcTiod, fluctuating between 4*4 and 4-9 persons per family. 
There is, howevd, no indication that chcing(‘s in the size of 

all tile span \m11iiii tlu « \tnnal ind ]>aitv '' 'll"* ‘>1 It is 

inij^essiMc, tlunfon to sj\ wliun hoiist ^ ' ait finliuiiN 
lioiisf's, and viliuh .ik lionsr s ifni\<itid foi llir 0 ( < U])ati()n ol twoc'r infito 
Iannlies, niaisoiu Itcs (»i doiibU honsi s, blinks or suiti '■ of looins inhabitci! 
by St pn.ite octupRis Ol i\( n lioli Is r bibs and b(/aidinfdiouMJn nui, 
lujtwcser, sepamtt ti^nnwtn foi oniinaiv dvvt lime hou■>( and 

flats, and linallv siru i 1021 a m w unit of u < ominodaturn, tlu ‘•triKtui- 
allv soparati d^^(llln^ " (detiiud on j) j<)i has b< < n nsevj 

On the other li nid th«‘ dtlinilioii ol a prn.vlt laniil\ ” lias k rri,lined 
iinchanp;(d sinct iSqi \ pnvaU hiiiuly (oiiMds tif iny J»‘ i^on (»r pt rsons 
owning the hous« , 01 paving n nt, whi tlu r f.n i tt iiaiit) foi the wliole of the 
house, or (as a lodmr) for am distint t lloor or ap.ntnu iit J o<lg( rs 4it a 
tominon \slu) pay for tluii sulsi^ttiut .nid hidging an, however, 

not rtgaided as >ep<uatr f miilus Ih^ (iiimuraltd number of ffiinilics is, 
therefore, alw.i\s It ss tfi.in tli»* nuinlHr ot faniilu as dt tinted on p 19 m 

far as tlu n are any pti-uiis at a (oninion tal 1« wh(> would, if it were 
possible, otfupv a strut tuiallv sr jiaratf dwt liuKJ! 

^ Fitting the e<pi ition Iiu rei'^e in niimbt r t>f luaiscs a - fru reuse m 
number of f.iniilu s vu Id*' a \.diie of o g8 for a In otlier wtirds an int rease 
of 100 families It'd, on tlu* average from doi to 1901, to an m«.rease of 
98 houses. 
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family had any effect upon the amount of building: once 
again the facts are in harmony with our theory. 

Probably the best example of the connection between the 
variabl(‘s is sctu in the decade 1851-61, during which there 
was a large increase in the number of families (780,000), a 
large in(Teas(‘ in the number of families per house (i-ij to 
1-20), a large fall in tlu* size of the family (4*83 to 4*47), and 
quite a large inrn'ase (490,000) in the number of houses 
built. One can imagine, on the basis of the theoretical 
analj'sis, that tla^ increased number of families of smaller 
sizA* led to an increase* in the* numb(n* of families per house 
rather than to a reduction in the f)ercentage of unoccupied 
hous(‘s. In spit(' of this, th(‘re was an increase in the num¬ 
ber of houses built, probably because an incn'asc in the 
number of famili(‘S would lead to high r(‘nts (a contributing 
factor in incrc'asing tlu^ niimbc'r of families per house) which 
would l<*ad in turn to increased building. 

\V<' must n'nK'mber, how(*ver, that de mographic factors 
arc only a fc'W out of many which operate on the dcanand 
for house-room, and moveiiK'iits in them can easily be 
swarn])ed in the short run by movements in economic and 
social factors. Moreov(‘r, each dt'mographic factor helps to 
determiiK' its partiKTS, and it is impossibh' to decide which 
i^ the caiist* and which is tlie effect of building. 

3. Building Activiiy and Building Nei d/’ 1801-1911 

What has been the development of “ building n(‘ed during 
the last century, and how did actual residential building 
fluctuate in response ? These questions can be answ(*r(‘d 
by utilising the statistics of hou.ses and families given in 
th(' Census of Population and already used in section 2. 

In 1801 there were i,f)33,ooo ‘‘ habitations ” and 1,897,000 
familit's " so that our mi*asure of building need with an 
ideal standard of one family per habitation w^as 264,000 
habitations ” in i8t)r. Building need can be calculated 
in (Lxactly the same way for all subsequent Census y(*ars. 

In this way, we obtain the results given in lablc V, and 
Chart 2. In Chart 2, the actual building (minus demoli¬ 
tions) is that in the decade following that for which building 
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need is calcxilated, te for 1841 the actual building figure 
measures the actual building in the decade 18^1-51, while 
building need is measured for th* Miiglo 1841 Vn 

important point to be. borne m mind is that while building 

Iaiul V 

Building Need and Actual Residential Building 
i8oi-r()oi 

(1 ngHii I ind \\ Uts ) 
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The cuive foi actual building (minn-) dcmolition^) is 
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But at the same time building need shows an upward trend; 
actual building was nev<T great enough to keep pace with 
the incn‘asc in th(‘ number of families (on the average only 
98 houses being provided for every 100 new families). The 
slope of the new building trend is much higher than that 
of the building ni^ed trend and this indicates that, if new 
building and ])opulation movements continued in the same 
way as ov(t the ci'ntury 1801-1901, eventually new building 
would overhaul building need, the building need would 
begin to d(‘rreas(' (this would liavc been somewhere around 
i8f)i). and finally would become zero somewhere around 
1981.^ 

The straight lines in the upper half of Chart 2 are the 
tn‘nds of building nec‘d and actual building, but, for our 
purpose, the deviations from tlu* trend are reh'vant; in 
the long run we should exp(‘ct th<it as the building need 
increases over the ctuiiury 1801-1901 the actual building will 
also increase, but it is a matter for verificatic^n that the same 
relationship holds for a shorttT period. To (‘liminate the 
trends straiglit liras wctc fitted to th(' figures by the method 
of least squares, the equations b(‘ing, 

(1) Building need, y ^ 28/ -! 357 where / o in 
1851. 

(2) Actual building minus demolitions, y — 59/ -h 
508 wIktc / o in 1851. 

11ie deviations from th(' trends are shown on th(‘ lower 
half of Ch<irt 2; the results provi' very interesting. Both 
curve's show th(' well known long cvek's associab'd with 
residential building (length about 40 years), and agree re¬ 
markably closely from 1801 to 1881. It is not possible to 
(‘xtend the chart up to 1931 since the Ci'iisiis definitions of 

families and “ dwellings changed stTiously in 1921. 
This agn'ement show’s, as might be expected, that building 
need is a dominant factor in the det(‘rmination of the 

' '1 lie ocjiKitions of the fren<K cf the rek‘\ant are 

HuiUlini:: need . . . v = -28/ i 357 

Xtw Innlthniij . . . v 

IruuMsein tamilie^^ . . . v - j- 51^ 

where / is measured in de< ades ind t o m 1&51 These equations arc 
SUhKient to ) ii Id the result'* (^i\en in the text, 
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number of houses built in the long run, e.g. lo years. Indeed 
it is remarkable, in view of the fact that our measure of 
building need ignores shifting of population and that we have 
negl(‘ct('d (‘conomic factors, tliat such a close correspon(lt‘nce 
between the two curves is actually found. The curve 
showing the percentage of unoccupied houses shows a close 
corn'spondence with both curves : a low percentage of 
unoccui)ied houses when building need is high and vice versa. 
The abiioiiujil rise in actual building from iSqi to 1901,1 
shown l)y tht‘ height of the point above 1891, is probably 
accounted for by the low rate of interest in this decade (see 
Chart 4). 

4. Future ‘‘Building Need ’'2 

Let ns now examine actual statistics for England and 
Wales and estimate what has beem the value of the re¬ 
placement rate ^ in the decade 1921-31. 


1921. 1931. 

Structurally se])ar- 
ate dwellings 

census . . 7,979,000 9,4()(),0(X) Net addition to 

the number of 
structurally sej)- 
arate dwellings 
— 1,421,000. 

Structurally sepai- 
ate dwellings 
actually built 

1921-31 . . I,()I(),000 

Annual ri‘plae(*- 
inent rai(' of 


structurally s(‘p- 
aratc' dwellings . 


_ (i,()ib,o()0 — 1,421,000) 
10 X 7,979,000 


0-00244 


* Also noticed on pp 5-8. 

» Ihiouf^lioiil tlu an.ihsis of future buiUlinc: need ” those .assumptions 
ate chosen whuh \ k Id the numbri of l.iniilics in the future. 

Since all oui (oiuIumous based on Hum* estimates an-^e out ol the future 


duluu in the numbtT of f,iniihc->. it follows that they aio ic inforced by the 
fact th<it tlu‘ dcHlino will almost certainly be j^uatei than that forecasted. 
For an cm client an.iKsi. of tlu c luses ot the present chanj^e in the number 
of families (loii lo^O and of the ]>iobabl('> building requirements in the 
decade loii-^i see the Ihusm^ Jupott of Ou ( of Population, pp. 

xiu x\, and pp hi Kn 

* The detiriitK'u of the “ replacement rate ’* will be found on p. 46. 
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This result may seem remarkable since the leplacemenl 
rate appears to be so small. But this is probably due to the 
fact that (i) many houses have been sub-divided into flats 
during this period, (ii) as the proportion of now buildings 
in the house population incrcas(‘s, the replacement rate 
must fall (and many houses were built in the ptTiod 1918-21), 
and (iii) since a derelict old building reduces tlu' value of a 
site, it is often inon* profitable to erect a nt‘w house on a 
clear site on the outskirts of a city rather than to demolish 
a dei'olict house and rebuild, the n'sult ]>(‘ing a small pro¬ 
portion of actual replacements. IMon'ovei, the shifting of 
population will result in fewer demolitions and th(' replace- 
mtnt rate’", if ineasun'd in this particular v.ay, will be 
lower on this account. 

We now turn to an estimab^ of the future pojnilation of 
England and Wales made by I>r. Enid (duirk^s.' Her 
conclusion is that the future jxipulation will continuously 
decline. She says : ^ 

“ The gross reproduction rate . . . indicates the 
number of girls that would b(‘ born on tlu’ aviTage to a 
>voman passing tlirough the child-bearing perioti, pro¬ 
vided fertility niuained constant. Tli(‘ gross repro¬ 
duction rate' of England and Wales is now l(‘ss than 
unity. The ('stimatccl figure for was 0*845. This 
means that, wliatever changes in mortality ensue, 
nothing can arrest a continuous decline* in the total 
population, unless sonudhing happens to increase fer¬ 
tility above its present level.'" 

Two estimate's were made* of the* fiitun* population, 
one assuming the iirt'sont fertility and mortality rates to 
continue unchanged, and the other assuming the jm'semt 
rate of fall of fertility and mortality rate's to continue. 
The first estimate is cle'arly large-r than the latter. For 
our purpose let us take th»i upjier figure', which is the less 
alarming, and examine the results of Dr. Charles’ estimate. 

^ I ondon and i andtridgr J (onomic Special Memorandum No. 

40. “ The effect td i)n*s<-nt trends m ferliliU and mortality upon the 

future population of h.ngland and Wale*'* and upon its age tomposition/' 
by Enid Charles. * Op. i it. p. 2. 

1 
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She concludes that the population at different census 
dates in the future will be as in Table VI. This is her 
most conservative estimate of the immediate prospect of a 
fall in the population. 

It is important to stress the basic assumption that the 
fertility rate will not rise in the future. Should it rise the 


T.\ble VI 

Estimation of Future Number of Families 

{I'.ngland and Wales.) 



Total 

] ‘crccnl- 

Number of 

Increase in 

Yciir. 

Families. 

Families. 

J^Opul.l 

agf‘ over 






turn.* 

20 yeais 

. 

(«). 


(a). 

(i). 


(000) 


(000) 

(000) 

(000) 

(000) 

1021 


- 

h, 7 V» 

^.730 

- 

— 

luO 


- 


n»,2M 

•{ 1091 

f 1094 

Ut |(i * 

/|<),h2h 

7 o-(>^ 

I I , ^10 

11,5 \o 

1 i />77 

k 1,297 

IUV> 

lO.fjyS 

70^5 

l2,2hO 

1 2, a)f> 

1 070 

\ 

lu^to 

Idh 

750 5 

I 2/>)0 

I I,()S() 

( ^()0 

- 380 


17. n I 

70 (>7 

r-b 55 <> 

11,150 

1 - <>o 

1 ■ 5 fo 

lp<Su 

1 

770 5 

12.210 

10,7 ]o 

' 1 

— 720 

I 0<)0 

. 0.5 V) 

77-51 ’ 

' 11,050 

(), 7 <)() 1 

1 - 3<)o 

- c)40 

2CMKJ 

2h,‘“,2 2 

77 >> 

11 0 ^0 


f>i>o 1 

947 


‘ Anoiding to Dt ( h.irles' uppt i t stun lit 

^ In the ( iHisus \ oliiine ».n Iloiising, th*' esfiniatt'd nunihcr td 

faniilit s iTi Kjji 1 ‘s given as 11,1,0,000, winch lies ht low c‘stirn.ites {u) 
and {It) 

(</) \ssuiniin; that the ratio tif ailults ovt r ^o jier family sinks at the 
piest'iit i.ite until it itat lies the \alu(* of i o, in the year ->000; 

{b) Assuming the iatn> l.ills to 2-5 in info and rem.uns thcn\ 

whole* t slimati* will bt* luillilK'd. It ih also assumc'd that there 
an* no wars and that no eini^iation or immigration is taking 
pla('c‘ ; we must n'liit inber that England and Wales are now 
n ct'iving mou* and more immigrants each year. On the 
other hand, change's in the mortality rate would make little 
diht'rencc'. llowevcT, we can reasonably adopt this estimate 
in ordt'r to de termine whether then* are likely to be any 
st*rioiis repercussions on the building industry due to the 
decline in ])0]nilation alone. Before diawing any hasty 
conclusions we shall havt* to remember that changes in 
tastes, incomes and design are likely, in the short period, 
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to swamp the influences of population developments on the 
amount of building. But if actual building k'havcs as it 
did in the century 1801-1901 it will, in the long run, follow 
the trend and fluctuations of “building need 

If we examine the comparable figures of 1911, 1921 and 
19 51, for [a) the total number of males and females over 20 
years of age, and {b) the total number of “ private families," 
the following inti-resting results are obt.uned: 

r” I 

I IQII, 1 

Private I'.imihos . j 

Males and 1 emaU s o\er 20 21 ,<)^ j 4 2-j.heS tio 

Adult'* per I amilv | 2-7^ | 27^ 

lli(‘ cU'crcasc from 1921-31 in the number ot .nlults per 
family is probably due to tlu fact that in tliis penod 
so many siii/^^le-pc'rson familus wen* lormi'd owin^^ to 
migration of young adults and the popularity of flats and 
thus brought down the avenige. Now’ wv already havt* Dr. 
(diaries' estimates of the numb(‘r of adults over 20 ovct the 
next century, so tliat if we can m.ik<‘ an t slnnate of tin* 
future courst' of th«‘ number of adiills jxT family, we can 
estimat<‘ the futuu numbei of families. To use this basis 
seems safer lor our ])urpose than to iis(‘ ptTsons per family, 
for can tlius <iv()ifl making assiim])tions about birth 
rates during tlu^ next few years. 'Iwo simple cissiun|)- 
tions would be {a) that the ratio falls at the saiiK* rale until 
it reaches some given hunt; (//) that the ratio falls further 
during 1931-40 until it reaches a level at which it stabilis(*s. 

We have woiked out the results in two wMys, (u) and (b). 
In case {a) wv assume the ratio falls until it itMches 2*0 and 
remains constant at tliis level. In e<is(‘ [b) Wfi assume 
that the ratio falls to 2-5 in 1940 and rt'inaiiis there. The 
former case assuin(‘s that, ultimately, th(‘re dvv sufficient 
single-person families to counteibalaiH e all additional adults 
in families with over two adults per family a most unlikely 
state of affairs. The second case seems mucli more probable. 
In any case since" tlu* information above seisms to indicate 
a fairly stable ratio the number of families is likely to be 


KMI. 

10,2 i COOo 

2<>/>97,07S 
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too high if either of these methods is adopted, so that our 
estimates will be conservative with respect to the falling 
off in the number of families. The actual values of the ratio 
(and therefore the estimated numbers of families) depend, of 
course, upon the proportion of adult males and femdes who 
marry, and the proi)ortion of the unmarried adults who form 
separate families; it is difficult to say how these propor¬ 
tions will vary in the future. Our results are given in 
Table* VI, but are only considered reliable for one or two 
decades since it is i)OSbible that fertility will rise in the 
future. 


I'ABLE VII 
Future Building Need 

Assuming ono dwelling per family as a standard. 

Jn the numlnr of '* Private families " was 8,739,000 and the number 
of “ stria turally sepaiate dwellings *' was 7,971),000. Hence the building 
iiet'd was 7f)0,ooo striK turally separate dwellings. The value of r is 
0‘0')J44 ami is applied to tlie number ot structurally separate dwidlmgs in 

H)ii ( 7 .<> 70 .oooj 


1 

KcpLice j 

liicrc.ibc in 

1) well mgs 


N'c.ii j 

III (‘Tit (.jiiota 1 

1 aimlu's m 

Built in 

Jhiilding 

i in i’rcvious l 
j l)('t<id(‘. 

Pievious 

Uecadc 

Previous 
l>cccido 1 

Need. 

“ —"" "" ■* “ 

(000) 

' (ooo) 

(OOO) j 

(ood) 

Ulil 


1 — 


760 

loO 

015 

, J. 49 ! 

I,()p> 


0140 

19“) 

1 1,297 


70(9 


195 

1 


118 

190n 

1 195 

1 

1 


-07 


* .\ssuining the sanu i.ite of building as fiom 19J1 to 1931 until there 
IS a d«‘cline in tin inimbei oI I.ihuIks sutlieicnt to oltsct the building need. 


What do these results signify? Seeing that the amount 
of building activity reqiiirt*d over and above replacement 
and repairs dejvnds, in the long run, upon the actual increase 
in tlu* number of families, it is obvious that, after 1931, in 
both estimates (i/) and [b) the increase in families will fall 
olt considerably and even become negative : there should 
therefon* lx* a considerable slackening oft in the number of 
houses r(*qiiired on this account. On the other hand, if we 
assume that the replacement rate is the same as in the 
decade igai-31, but that it is applied only to those 
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accommodations existing in 1921 and not to those built after 
192T, and if we assume the same rate of building as occurred 
in the decade 1921-31 (it has been even higher in the j^ears 
1931-38), we obtain the results shown in Table VIL 
At the end of the decade 1950 to igrx) we have the startling 
result that there will be no need for additional houses— 
families in that decade will die out in sidhcit^iit nuinbt*rs to 
wipe out the building luvd of 118 ,(M)o and, in addition, 
will cause a surplus of 67,000 dwellings. liarluT, we found ^ 
that the forces at work over the century 1801-1901 would 
eventually havt.^ made “ building iuhxI /<'io somewhere 
around ic)<Si. Early t\Nenti(dh-centiiry foi(<^, 1901-1931, 
speeded up this piocess until the /xto point appealed to be 
at lybo, or then abouts. This is a remarkable losult, but is 
adinitt(*dly b<ist*d upon assuin]>tions which (obviously 
highly hypothotical, pailienlarlv in view of the denn^lition 
policies of Local Authoriti(‘s ami in view of the (act that we 
have negl(‘Ct(‘d internal and exieinal migration. Hut we can 
test our ligUK's lor a part of llu' Inst (i( ('a(l(‘ i()3>i 41 by 
examining the building need and actual building lioin 1921 
to 1939. 


5. PiUlIDING NKEI), 1921-39 

There are no st<itistics at present showing the annual 
increase in f,imili(‘s m Jinglaml and Wales. Hut Hktc are 
figures showing tin* niimlnr of inariiages i)er annum pub- 
lisheci by tin* K(*gistrai-Cienei.d m his annual reports. 'I'hc* 
annual increase in the number of familu's is the dihereiice 
between the numlier of new fanuh(*s ])er annum (/.^. the 
number of marriages plus the numbe r of ih*w singl(*-])ersoii 
families) and the number of faimln dissolved through 
death and other caust‘s pt*r annum. In ath is likely to be 
the main factor and it seems reasonable to sujipose* that the 
ratio of families dissolve d in a year to the number of families 
at the beginning of the year, a kind of le placeunent rate*, will 
be fairly stable. Let us examine figure's for the four decades 
1871 to 1911. The figures for the resulting '' replacement 
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ratio ” for families (an analogy with the replacement rate 
for dwellings except that it is for a decade) are given in 
Table VIII. This ratio is obviously fairly stable from one 
decade to another, though, over the whole period there is 
a continuous decline. No figures are shown for the decade 
1911 to 1921 because of the Great War. The large drop in the 


Table VI 11 

The Replacement Ratio of Families 

Source Tht ( cnsus of I’opulatw^n 


Knd of 

1 >ec ade. 

Marriages 
in the 
l^t< .id< 

Increase 

m 

Famihf s 
in the 

I )t c adc 

Rcidace- 
mt Ills 
During 
the 

Decade 

Number 

of 

Families 
at Begin¬ 
ning of 

J >ec ade 

Replace* 

ment 

Ratio 

ihSi 


584,076 

1,376, V >7 

5,049,016 

0 2726 


2,OJ7,42S 

4<)7 So(i 

1,5 jo,6n) 

5,<- lhi62 

0 2752 

1 qo 1 


<105,8S7 

1,188,218 

6,1 0,60 1 

0 242s 

1911 

2,()4(),5i‘> 

918,122 

I 672,00^ 

7,0 V>,668 

0 2^75 

19-! I 


— 

- 

- 


19^1 

ho^h77^ 



8,7 V>, 197 

0-1752 


Noti SuKo the dcfinilioii of a fanijl> aftci 1021 iiKliuk s hachtlois 
occiipvjiig *i strut tiiialh sipiiatc cl\stllni^ tlu mimbtr of maiiMges alone 
linden stiiuates the iiunihei of additional ‘ fainilits" formed betwetn 
1921 and , fhe rejilaceimnt latio as taUulaled alitjvc is therefore 
a k)wer limit 


decade 19^1 to 1931 is due to tlie large number of new 
single-iH'ison fainili(‘s formed m this decade Ihe trend of 
this latu) is piobably due to changes in the death rate 
and lengtii of life. Now, if we assume that the ratio for 
the decade 1921 to 1931 wall apply to the decade 1931 to 
1941 and assume that an equal number of families are 
dissolved annually, we can estimate the annual increase 
in families from the annual figuri's for marriages. From 
these figures and from the figuit's given by the Ministry 
of Health for the numbcis of structurally separate dw^cllings 
built and demolished annually, and on the assumption of 
the same replacement rate for dwtdhngs, wt can estimate the 
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building need for each year from 1921 to 1939 The rebultb 
are given in Tabic IX and (hart 3 

In the chait tlu upper tuive of building ncid is, it must 
be remembertd, meiely a historical ucoid of the value 
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of building iKcd at th< beginning of each ytar, te at 
single points of tunc Hu lower ciir\e, ' actual building/* 
shows the amount of building during e ich ye ar (i e for 1921, 
it IS the building from Mai eh 31st 1920 to M in h jist, 1921^ 
and the aiea under this cur\e shows the total amount of 





CHART 3 

Bmlduig Seed and Actual Building, 19*20-1937. 
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building over the whole period. The two curves are, there¬ 
fore, not comparable. But the length of the vertical lines 
shows the difference between building need at the end of 
a year and the actual building during the year. If the 
two curves ever met it would moan that the only building 
need would be for new families and replacements. The 
result shov^m in the cliart is striking; then‘ has beim an 
astonishing diminution in the length of the vertical line since 
1921 and if the rate of building, wliich lias iiicn^asecl over the 
whole period, remains at the 1038 level, while marriagtf, 
demolitions and rejilacenuaits do not change markedly, it 
seems certain that building need will b( .ilmost zero at 
the end of 1941 (see Table IX). An inipurtaiit ouali- 
fication to these conchi.sions arises from the fact that our 
figures for building nt'ed are for tlu^ wholc‘ ef an try and 
take no account of spatial dilUTences in bniMnig need, of 
spatial movements of ])opulatn)n, 01 of change's of fashion. 
Furthermori', a single tigure certainly unden'stimates the 
true building need: simply betause' it implie'S that evtTy 
accommodation is ‘suitable tor any family. 'I'o hv jXTfectly 
accurate, separate' e'stimates of building nec'd art' re'epiired 
for oiK'-roonied aie ommodation^, two-roomeMl accommoda¬ 
tions. and so f)n, f>wing to the fact that I'ach accommodation 
will acconiiiuKhite farnilit's only ii]) tt) a certain si/e. Thus a 
singF figure may hide the' fact that tlu're is a sur})lus of small 
accommorlations and a s(*noiis net'tl for large' accommoda¬ 
tions. ] 5 ut the general teiidemcy and conclusions cannot be 
seriously affeete'd by these considerations. 

Having (examined the relationshij) Ix'tween (hanges in 
demographic factors and change's in residential building over 
the last ce'ntury we can conclude that our theoretical con¬ 
clusions concerning the edfects of demographic factors have 
been amply justified. Demograpliic factors liave been the 
long run determinants of reside'ntial building activity. We 
have also speculated on the implications for the building 
industry of the forecasted fall in the population of thi.s 
country. We find that, unless then* are very gn*at internal 
migrations, very great demolition schenies or serious errors 
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in estimates of future population, there will soon be a marked 
drop in residential building activity, a drop, moreover, 
which will not be merely temporary, but which will necessi¬ 
tate a permanently lower scale of residential building and 
serious reductions in the size of the building industry. 



CHAPTER VIn 

STATISTICAL ANALYSIS (contd.) : KCONOMIC FACTORS 

Having analys(‘d dtTiiographic factors, tlio long-term 
influences on residential building activity, we now turn to 
short-term influences, namtdy, the economic factors In 
this ease wt' are able to anahM' th(‘ causes of wiriations in 
factory and comiiKTcial building activity abo. 

I. (iRAPHic AL Analysis, 1870-1(11 f 

The fluctuations of employment in tlu' buiU^^g indu.^try 
(Graph i), wliich are soim* indieation of building aciivity^ 
ar(‘ shown on C hart 4 to occur nion' or l(‘ss in harmony with 
g«meral business a( tivity <is rei)res('nt(‘d by th(‘ fluctuations in 
total 1 mployim nt, wholesale ju'ices and companies registered 
(tirophs 3, 4 and 5). 

Variations in (i]<i])h i d(‘p(‘nd ii])()n fluctuations both 
in residc'iitial and in factory and (ommeicial building. 
The C(>iTes]K)iulenct betwt‘(‘nresidt^ntial building and fluctua¬ 
tions in employment iii building can be stu^n by eornjiaring 
Graphs i and 2. On th(' whole tln^ lowi^st and highest 
levels of (‘inployment in building occur afier the low(*st and 
highest levels of residential building. And this seinis to 
indicate that factory and commercial building falls off 
aft(T residential building and nM('h(‘s its lowc^st point wlien 
residential building has commenced to revive. In tact 
residcTitial building seems to nwive iinnu’diatc ly with and 
sometimes bedore business activity in general. 

The sliaded art^a in the second graj)h shows the increase 
in the number of houses of £20 annual value and ov(T and 
in Chart 5 the two serit‘s (over £20 and under £20) are shown 
separately. In spite of the hict that as prices, rents and 
incomes change, tliis arl)itrary division means different 
things at diltercait times, it would seem that the building 

123 
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of the more expensive houses is a higher percentage of total 
residential building during the peaks of the major fluctua¬ 



tions (1875-85 and 1895-1909) as indicated by fluctuations 
in total employment. 

The 7-year moving averages shown on Chart 5 show 
plainly that there havt* been long cycles in both classes 




Chart 5. 

jinnuai Increase in Houses of under and over £20 Annual Value 
{in 000). 

las 
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though, in the case of houses under £20, there seems to have 
been no distinct cycle before 1895. The length of these long 
cycles is about 20 years and, judging from the period before 
us, the more expensive houses (over £20) begin to increase 
about 5 years before the cheaper houses (under £20) and also 
fall a little in advance. Superimposed upon the long cycl(*s 
arc the fluctuations due to the trade cycle. A remarkable^ 
feature is the correspondence of peaks of building of houses 
over £20 with troughs of building of houses und(ir £20, but 
this is due, almost entirely, to reassessments of annual values 
in these years and the consequent transfer of houses from 
one category to the other. 

Turning to Graphs 6 and 7 we can detect a high degree of 
correspond(mce between variations in income (and wages) 
and residential building, as we should expect from our 
theoretical analysis. The agreenKuit between Graph 0 
(wage's multiplied ])y employment) and the increase in 
h()us(‘s under £20 annual value in Graph 2 is also very strik¬ 
ing. The graj)h showing deviations of marriages from tht^ 
trend (Graph 10) indicates a high correlation with variations 
in income and also in lesidi'iitial building. This k'lids support 
to the theory that increases in income lead to nunc marriages 
and to an (‘xtonsion of demand for house-room.^ 

(iraphs 8, 12, 15, rO and 17 of interest rati*, house-rent, 
building costs and selling pric(‘ of buildings, an* an intiTesting 
combination. They all fluctuat(* (exct'pt wages and rent, 
which are “ sticky ”) in harmony with employment in 
building and with residential building. This supports our 
theory that the amount of building is closely linked up with 
the rate ol inti rest, rent^ (hence prices of buildings), and 
building co^ts. The rate of inten'st shows the best corre- 
spondenci' with employment in building generallj’, while 
residential building fluctuates clo.sely with the rate of 
interest and building co.sts. 

It is interesting to notiot' how rent has moved upwards in 
a straight line, apart from slight waves which agree well 


* l h(‘ lelatiunsbip hetwet'ii rtsil income and nitirnage'i has been com¬ 
mented on Marshall (Sth edition, rfimiphis, p. iSg), Farr {17th 
Atiuual Report oj Rtgi.\lnu~( ,tuctal, iS54) many others. 
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with tlie long cycles of residential construction ; when rents 
are hi^h, construction is high. Cost of labour also shows 
great '' stickiness but moves upwards in sudden jumps, 
remaining at the same level for long periods of tim<\ 

Costs of building are compost‘d of costs of materials, costs 
of labour and entrepreneur's profit. It is clear from the 
graphs that costb of labour are not so variable as costs of 
materials and it i.s clear* that entrepieiieui's profits 
are even more Vciriable than costs of matirials. 'this 
IS corroborated ]>y the fact that tlie selling prie(‘ of building.*- 
((iraph 17) shows greater fluctuations than th(‘ co^ts of labour 
and materials combined. 

“ Building need " and th(' percentage ol unoccupied 
houses (Graphs 9 and it) show tlu' long ptTiod connection of 
residential building with these two variables, 

Huikling Society m(‘mbershi]>. and Ihe amoi advanct'd 
annually on mortgage ((iraplis i ] and 14) illusitate the part 
played by building oocit'ties in tlu^ period of int('ii-»t‘ resi¬ 
dential building from 1893 to 1910. 

Tlu'se graplis strongly sU])poit the* conclusitms iea('lu‘d, 
u pnori, that building activity dc'pt'uds upon those factors 
S(d out in tlie theoutical ])art of this study. Hut we have 
fimnd no indication as y<.‘t of tin* relative iinpoi laiicc* of tli(‘se 
factors beyond our conclusion, in ( hajfli i \dJ, that the 
population influences and the {iroportion of uiioci'upied 
houses are long-jxaiod factors whilt tiu' rest an‘ slioi t~i)eriod 
factors. 


2. (iRAPiiiCAL Analysis, 1(^24-37 

Turning to (hart 0, whit'li co\(T-> tlie jxriod i924-3(>, 
we can see first a decliiK* in building activity (as measiued 
by percentage (‘luployincnt in (irapli 1) liom 1924 to 1932 
and then an inciaasc until lOjt). Ih<* eniployinent jkt- 
centage for public wc^rks ((iiai)h 2) does nut --Ijow an increase 
until 1936. In both industries, however, there was a large 

^ Soe the loading .irtu k* in I lu I iyn> , |ul\ eth OM", vUu'io it is 
poiiitoti out that out of a iim' in piiu of a n«»n j>arloui, l^otlrooiiiod 

houso by n\ one ’vear, accounted foi 1»> greater (osts of materials 

anil ( ^ bt higher \ojges, the reniaindei being dm* to enlrtpnneurs profit 
and allowaiKes for rising costs ol mateiials and labour. 




The Data 1924-1936. 
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addition to the number of persons insured in the industry, 
and the employment percentage gives an inadequate picture 
of the level of activity. 

When building activity is estimated in jdiysical terms, by 
adjusting the value of plans approved with an iiuh'x of 
building costs, the picture (see Graph 3) presents an inter¬ 
rupted increase over the whole period, intcTruptions occui ring 
in 1927, and 1931 and 1932. This makt's an inten‘sting 
contrast with Graph i, which shows that tlie levc*! of employ¬ 
ment (percentage of insured persons) has not yet rt'ached tin 
level of 1924. This fact is accounted for by the increase of 
51% in the number of insured persons betwet^ii 1923 and 
1937. The composition of the ])lans approved, as diown in 
Chart 7, is interesting. All four categories, “ Dwelling- 
Houses*', ''Factories and Comnu'icial ihiilding^ 
"Churches, Schools and Public Buildings", anJ "yVdditions 
and Alterations to Existing l^ropcity" sliow tlic same 
general movement. 

Residential building shows a continued risi^ from the end 
of 1927 to the middle of 1930. It was carried b(‘yond tlie 
peak of business activity and, indeed, suftcTcd no serious 
check during the depression years of 1931 and 1932. Fiom 
the middle of 1932 it mounted steadily until J935. In that 
year a setback was experienced, but tin n* was no ('on- 
tinued fall and in the middle of 1936 a n rovery occurred. 
Since that date, however, then* has been a slow but sure 
falling off and, bearing in mind our ])nwious estimates of 
future residential building, it seems that tins is likdy to 
persist for some considerable time. 

Factory and commercial building shows more Inirinony 
with business activity in general and rc‘COvc*red from the 
depression at the end of 1931 at the .sann* tiim*as r(*sidential 
building. It has, however, maintained its incrca.se beyond 
the peak of residential building, particularly in the case of 
“ shops, offices, warehouses, etc.", but also sullered a setback 
at the end of 1937. 

Additions and alterations show a inoviunent similar to that 
of residential and factory building while* cliurclies, schools 
and public buildings display a little more individuality 

K 
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during 1930 and 1931 by actually increasing until the first 
quarter of 1931. 



'Dil 


Chart 7. 

Composition of Plans Passed by Local Authorities. 


Turning to Graph 4 of Chart 6 it will be seen that the 
proportions in the various categories vary. The Factories 
and Commercial Buildings'* section shows a broadening 
out as physical output increases both from 1927 to 1929 
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and from 1932 to 1937. The same holds true of public 
buildings and of additions and alterations to existing 
property. Comparing Graph 4 with the curve for business 
activity. Graph 6, it is at once obvious that, at the peak of 
business activity, the proportion of commercial building 
increases relatively to residential building. This is con¬ 
firmed when we look at Graph 5 showing the number of 
dwellings actually built by private enterprise, which shows 
declines in 1928, 1929, 1931 and i935-'3b, while factory and 
commercial building continued to increase. 

Considering the factors connected with residential build¬ 
ing, national income (Graph 10) shows a ri^o from 1924 to 
1929 (the drop in 1926 being due to the influ(‘nce of the coal 
stoppage), a fall from 1930 to 1932, and a rise from 1933 
onwards. The cost of living, and th(' cost of living a])art 
from rent (Graphs ii and 12), show a continuous fall Irom 
1924 to 1933 and a rise from 1934 onwards. Rent, however, 
shows an uninterrupted rise (sc‘e Graph 13). On the other 
hand, building costs (Graph 18) ke(‘i> falling until 1934 and 
thereafter begin to rise, while interest rates, as illustrated 
by tne annual average bank rate, and shown in Graph 17 
(see also pp. 136-138) show, on the whole, a decline from 
1926 to 1933 and remain at a low level for the resc of the 
period. In view of the close correspondence of these series, 
on the whole, with movements in residential building 
activity by private enterprise, tluTC is evtiy reason for 
believing that they have been important factors in the 
situation, thus giving additional support to the conclusions 
reached theoretically. 

Population influences also seem to have been important. 
Although building need has shown a continuous decline 
as shown in Graph 19, we must not forget that it neglects 
spatial considerations ^ and that it is a long-period factor 
which started out in 1924 at a very high level. On the other 
hand, in Graph 16, the number of marriages—an important 
short-period factor—shows a high degrt'e of correlation with 
residential building. 

^ Internal migration has remained at a very high level for the whole 
of this period and has had a very gieat mfluenoe on the total volume and 
regional distribution of building. 
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The graphs showing " Building Societies’ Additions to 
Capital” and “Advances on Mortgage” (Graphs 14 and 
15) show clearly how important the building societies have 
been in financing new building during this period. The 
additions to capital show a .slight rise over the period with 
frequent irregularities and illustrate how the funds of 
building societies have been continually supplemented. 
This, as was to be expected, led to lower rates of interest and 
hence stimulated borrowing. Advances on mortgage are 
closely related to the number of marriages and the amount of 
re.sidential building. Note how closely this curve and 
Graph 16, .showing number of marriages, agree with the curve 
entitled “Building Activity”. This correlation indicates 
that an increase in the number of mairiages has led to an 
increase in residential building activity, financed largely by 
the building societies. 

In the case of factory building the chief factors operating 
have been shown theoretically to be business activity, 
building costs, and rates of interest, and once again it is 
evident from the graphs that these factors are bound up 
with factory and commercial building. 

Building costs are an important factor in both branches 
of building and it is interesting to sec how the cost of labour 
and of materials, two comj)onents in building costs, have 
varied. I'rom the curves given (Graphs 21 and 22) it is 
obvious that both have moved in the same way. The costs of 
materials have, however, shown much wider variation than 
the costs of labour and wc must conclude once again that, 
though both components moved together and in the same 
direction to bring about variations in building costs, the 
variation in costs of materials has been greater than variations 
in costs of labour.^ Profits seem to have been at least as 
variable as costs of materials.* 

' The cost of labour lliictuateb with the cost of living, since the scale 
of wage idtfs lb pciiodioally adjusted on the basis of the cost*of-living 
index number. 

* Seepage 127, footnote r. 
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3. Statistical Analysis of Residential Building, 

1924-37 

The figures giving the value of building plans passed by 
Local Authorities can be regarded as fairly reliable indica¬ 
tions of the monetary value of the buildings which will be 
built in the immediate future. They clearly represent 
decisions to build. They are, therefore, the resultants of 
those forces operating on decisions to build which have been 
set out in the theoretical part of this study. If we divide 
the value of the plans passed by an index number of Imilding 
costs we obtain a figure which roughly iiidicater the physical 
quantity of building proposed, or in other words the ciuanlity 
of building activity measured in physical units which will 
be required if the plans mature. The figures are split up 
by the Ministry of Labour into plans for various types 
of building. They may be split up for our jiurpose 
into ''Dwelling-Houses'' and "Factory and Commercial 
Buildings", the latter being found by ailding "Factories 
and Workshops" and "Shops, Offices, Warehouses and 
other Business Premises 

In the case of residential building many of the plans 
passed will have been submitted by Local Authorities, but 
we have no knowledge of thti exact proportion. Howr'ver, 
separate figures are available for th(' number of houses 
actually built up to March 31st each y(\ar by private' ('iiter- 
prise and by Local Authorities, and if we assume that the 
plans passed in the previous cakaidar year were in the same 
proportion we can estimate the value of resid(‘ntial building 
planned by private enterprise. By dividing this quantity 
by an index number of building costs we obtain an estimate 
of the physical amount of residential building planned by 
private enterprise. Our task is to exi)lain the variations in 
this variable in terms of those economic faclors indicated as 
the determinants of residential building in our theoretical 
analysis. 

The main economic variables involved are the level of 
rents R, the cost of building c, the rate of interest i, the 
national income N, the cost of living L, and the level of 
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business activity in general B. From the first three it is 
possible to construct an index of an investment factor 

R 

c. i 

which reacts in exactly the same way in response to changes 
in /?, r, and i as we should expect residential building 
activity to react. We should expect from our theoretical 
analysis that, if R increases while c and i are constant, 
annual receipts from ownership of buildings rise while the 
annual cost remains unchanged. The result is that {a) the 
investor finds investment in residential buildings more 
profitable, (6) rent-payers are tempted to become owner- 
occupiers by buying houses through building societies or by 
raising mortgages, and (c) both investors and owner-occupiers 
find it more profitable to put their house into a higher rental 
class by undertaking rc'pairs and alterations. Similarly if 
c or i falls while the other two variables lemain unchanged 
tlic annual cost of building falls while annual receipts 
remain unchanged, and once more residential building is 
stimulated. In particular, if i falls and the yields on other 
forms of investment fall in line with it, investment in 
buildings becomes even more profitable rc'latively to other 
forms of investment. Building is stimulated to an even 
grc‘ater extent. Theon'tically, thcTcfore, residential building 
should be corr(dat('d with our investment factor 

The use of tliis particular function to represent the 
investment factor must be justified by its success in 
explaining the facts. It is only one out of many functions 
which would fit our theoretical expectations, but it is 
.selected here because it is the simplest function which 
combines three variables into one composite factor and at 
the same time has a simple meaning if it is the only factor 
involved. It implies that the elasticity of residential 
building activity with respect to all three variables is unity. 
In other words if rents rise by i %, or if costs of building fall 
by 1%, or if the rate of interest falls by i% [e.g. from 
10% to 9*9%), then in all three cases we expect approxi¬ 
mately a I % increase in residential building activity. More- 
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over, if all three change by x% appropriately we expect 
residential building activity to increase by 3x% providing x 
be small. 

The two variables, the national income N and the cost of 
living L may be used to form an income factor '' which, 
it may be thought, has been the predominant one in 
determining residential building activity in the period we 
are considering (1924-37). 

If we take the monetary national income and divide it by 
the cost of living we obtain some indication of the level ol 
** real'' income. The national income is composed of many 
items, only a few of which are rt'prcsc^nted in the cost-of- 
living index number—which applies to expenditure of the 
working classes—so this procedure is not strictlv lustifiablc. 
The resulting index will, however, be a fairly reliable guide 
to variations in national real income. We should expect, 
from our theoretical analysis, that the level of national real 
income would be an important factor in determining the 
amount of residential building. The greater the real 
national income the greater the residential building activity. 
But we must also consider the influence of tlic relative levels 
of rent and other prices. If R is the level of rents and La, 
is the cost of living apart from nuit, the amount of building 

activity would be exjx'cted to vary as ^ (assuming a 

constant real income), since as rents increase relatively to 
other prices the quantity of house-room demanded will fall. 
Thus the income factor in the demand for residential 
buildings is, when we also take account of the variations in 
real income, 

N ^ La 
L ^ R 

Once again we assume, by using this simple function, that 
the elasticity of residential building activity with respect to 
each variable is unity over small ranges. 

Finally, we should expect, again from our theoretical 
analysis, that even if both the investment and the income 
factors remained constant, the amount of residential building 
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activity would vary with the level of business activity. 
However, in order to simplify our correlations we 
eliminate the influence of business activity by always 
measuring residential building activity relatively to business 
activity in gtmcral. 

We have now reduced our problem to that of relating three 
variables, 


I. 


2. 


3 - 

where, 

P 

P 

c 

B 

R 

i 

N 

L 

Lv 


The level of physical residential building activity 

i) P 

relative to business activity in general.™ ^ 


The '' investment factor . 
The income factor **. 


c,B 
R 

* c . i 
iV.Ii 
L.R 


proportion of houses built by private enterprise. 

- value of i)lans passed (residential). 

= unit cost of building. 

level of business activity. 

” l(‘vcl of rents. 

- rate of interest. 

- national money income. 

" cost of living. 

-= cost of living apart from rent. 


Befon' proceeding to calculate correlations there is a funda¬ 
mental problem which requires solution. That is, the 
difliculty of choosing a single rate of interest to suit all our 
requirements, wlum different persons {e.g. investor, owner- 
occupicr and buildc'r) will be influenced by different rates 
{e.g. mortgage rate, building society rate, short-period rate 
and local bank rate). Shall we choose the national bank rate 
(annual average), three months' rate, yield on fixed interest 
securities, building society rate of interest to borrowers, the 
mortgage rate of interest or some index number of them 
all? 

On Chart 8 five different measures of the rate of interest 
are plotted. The building society rate on new advances is 
not published but was calculated from annual figures of {a) 
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total interest received during the year, (b) the balance of 
mortgages outstanding at the beginning of the year, (c) 
repayments of mortgage principal during the year, (d) new 
advances on mortgage during the year, and (e) average rate 
of interest on outstanding mortgages. The figures obtained 



Chart 8 . 


Rates of Interest 1924-1937. 

were only rough estimates of the rate of interest on new 
advances since certain assumptions had to be made in order 
to obtain a formula.^ The general movements in the rate 
are, however, believed to be accurate. 

^ The formula was : interest received during 1928 ~ average interest 
rate on outstanding mortgages during 1928 x (mortgages outstanding at 
the beginning of 1927 — repayments during 1927 — ^ repayments during 
1928) + interest rate on new advances in 1927-28 x (advances during 
^927 + i advances during 1928), 
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All five curves show similar fluctuations although the 
building society rates fluctuate less violently than the other 
three rates and show a substantial lag. If we chose any one 
of the rates we should not be far wrong since all are correlated 
and any one will roughly represent the others. We have 
decided, therefore, to choose a measure of the interest rate on 
economic considerations. The long-term rate of interest 



CiiARr 9. 

Residential Planned by Private Enterprise, the Investment 

Eactor ” and the “ Income Factor,** 1924-1937. 


(indicated by the yield on fixed interest securities) is 
certainly the main one in determining the annual cost of a 
building and, since the interest on capital during erection 
(borrowed at short term by the builder) is only a small part of 
total initial cost, the long-term rate was chosen for the 
statistical analysis which follows. The variations in the 
three variables, residential building activity, the “ invest¬ 
ment factor ” and “ the income factor ”, are shown on Chart 9. 
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In order to investigate every possible relationship between 
our variables and to ensure that we interpret our correlations 
correctly we make use of Professor Frisch's '' Confluence 
Analysis".^ Those readers who are not at home with 
correlation coefficients and regression equations are advised 
to disregard the actual confluence analysis and to resume the 
argument at the point where the conclusions of the analysis 
are summarised (pp. 141 and 149). The basis of confluence 
analysis is the correlation matrix which sets out all the 
possible correlations between the variables considered. For 
our data the matrix is as follows (1924-35).^ 




Correlation Coefficients. 

Variable. 


I. 

2. 


= Residential building . 
X2 = Investment factor " 

" Income factor ” 

1. 

2. 

3 * 

1*000 

0*969 

1*000 

-0*425 

-0*518 

I *000 


From this matrix it is possible to derive all the possible 
regression equations between the thnjc variables when taken 
two at a time, tlirec at a time and so on. Professor Frisch 
has developed a very ingenious method of displaying all these 
regressions graphically which he calls bunch analysis 
It consists, for any combination of variables, of drawing 
on one diagram all the regression slopes between tlio two 
variables selected for consideration. The tightness of the 
slopes (or “ beams " as they are called) is then an indication 
of the agreement of the regression slopes as we apply the 
method of least squares in different directions. By tracing 
the effects on the bunches" of beams, of introducing one 
variable after another into the system {e.g, starting with 
variables i and 2 we consider 12, 123, 1234 and so on), it is 
possible to discover all the valid connections between the 
variables and to reject all those connections which depend 
upon ^'multi-collinearity " {i.e, the connection of one variable 

^ Ragnar Frisch, Statistical Confluence Analysis by means of Complete 
Regression Systems. Oslo, 193/I. 

* No figures are available for national income after i935» 
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with another merely through the latter’s connection with a 
third). Variables are classified into (a) useful variables, 
which increase the tightness of the bunch and/or alter the 



Chart io. 


1. Residential Building Activity (Private Enterprise). 

2. Imebtment Tractor {see text). 

3. Income l^’actor (see text). 


slope of the bunch; (b) superfluous variables, which leave 
the bunch unaltered; and (c) detrimental variables, which 
decrease the tightness of the bunch. Many criteria arc 
adopted for the classification of variables in this way but the 
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reader must be referred to the book by Professor Frisch for 
the elaboration of these methods. 

In the case of residential building, Chart 10 shows the 
results of such bunch analysis. The best correlation is seen 
in bunch 12 and fairly good correlations in bunches 13 and 
23. When 3 is added to the bunch 12 the bunch does not 
tighten and the direction is unaltered. Further tests all 
point to the conclusion that 3 is decidedly superfluous.^ 

The conclusion is that is only connected with x^ through 
its correlation with X2- Since Xi is clearly connected with 
X2, Xg is correlated with %. We must conclude then, that 
residential building activity depends upon tlio investment 
factor alone. The " income factor '' is not an additional 
influence but owes its apparent correlation with building to 
its correlation with the ** investment factor 

It is very improbable that n^al income should have no 
influence on the amount of residential building. And upon 
close inspection it becomes obvious that the influence (and the 
multi-collinearitycomes through the presence of the level 
of rents in the numerator of the '' investment factorThe 
level of real income influences the demand for buildings for 
occupation and ownership and hence the level of rents ; 
the real national income increased steadily by 40% from 1924 
to 1935 and the level of rent also increased st('adily by about 
7%.2 By including both the level of rent A" and the “ in¬ 
come factor ” we have counted the same forc(j twice—the 
income factor ** is already fully taken into account in the 
** investment factor 

In view of these results variables Xj^ and Xg were corndated 
over the period 1924 to 1937 and a correlation of +0*961 
was obtained. The regression equation is 

= 3-59 ^2 •“ 2-6o. 

^ (a) The beam 3 falls outside the sector 12, (6) the beam 3 is much 
shorter than beams i and 2, (c) beams i and 2 are not seriously shortened 
by the addition of 3, and («f) beams 1 and 2 in tlie other bunches in the 
set are near Uie zero line and in both cases the beam 3 falls outside the 
sector 12. 

• One possible explanation of the low correlation is that the rise 
in real income during this period has expended its force on the demand 
for motor-cars, wireless sets, cinemas and holidays—all factors which are 
omitted from the cost-of-living index number. 
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The results of this correlation are shown in Chart ii. 
Statistics are also given in Table X for persons wishing to 
apply the results to future years. It is clear that the " in¬ 
vestment factor” explains residential bmlding activity 
extremely well and that the fit of the equation is very close. 



DEVUTI 0 N 3 : ACTUAi- CAK!UIATS 3 ) 



I92L 25 26 27 28 29 30 31 32. 33 3L 35 36 37 

Chart ii. 

Residential Building Planned by Pfwate PnicypHsc 1924—1937. 

The test shows that the probability of obtaining such a 
close fit by chance is far less than i in 10,000.1 It might be 
thought that the presence of the variable c in the denomina¬ 
tors of both and has produced some spurious correla- 

^ Since this was written J, Tinbergen in Chapter IV of his book 
Statntical Testing of Business Cycle J heories. /. A Method and its 
Application to Investment Activity, has used almost the same variables in 
a rather difierent way for Germany, the United Kingdom, the United 
States and Sweden and for all of them obtains substantially the same 
results as ours. 
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tion. Actually, of course, the presence of c in both denomi¬ 
nators does not affect the correlation at all but merely serves 
to make the equation intelligible. 

Table X. 

Actual and Calculated Building Plans. 


Year. 

Residential (Private 
Enterprise). 

Factory and Commercial. 

Actual 

p.P 

'c~B' 

Calcu¬ 

lated. 

Devia¬ 
tions : 
Actual 
minus 
Calcu¬ 
lated. 

Actual 

P 

c* 

Calculated. 

Deviations: Actual 
minus Caloulal<“d. 

(A). 

(B). 

(C). 

(A). 

(B). 

(C). 

19J4 . 

2‘bi 

2-07 

+ 0-54 

6*27 

7* 50 

6*99 

5*27 

— 1*23 

—0*72 

4-1*0 

iy25 . 

2-65 

2-T4 

+ 0*51 

5*95 

7*79 

6*73 

6*75 

-l*8l 

- 0*78 

- 0*8 

1920 . 

2-o6 

2*10 

•-0'04 

6*01 

5*^1 

6*27 

6*31 

4-0 t / 

— 0*20 

0*3 

1927 . 

1-77 

2*25 

~0‘48 

8*25 

9 bh 

6*48 

7*75 

-T-4I 

4 1*77 

1 4 0*5 

192S . 

2-25 

2*46 

— 0'2I 

9*47 

9*41 

7*09 

9*27 


-1 2*3^' 

1 4-0*3 

1929 . 

2*.‘!5 

2-50 

4-0*05 

9*82 

10*53 

6*4 6 

7*56 

- 0*71 

f 3 .36 

4 2*6 

1930 . 

2-«3 

2-b8 

+ 0-I5 

9*12 

8-94 

7 

8 02 

4o*i8 

4i*87 

4-1*1 

1931 * 

! 2-48 

2*75 

— 0*27 

6*53 

7’3b 

7*07 

7*13 

-0*83 

-0*54 

- 0*6 

1932 . 

3*46 

3*72 

—0*26 

0*73 

6*35 

9*79 

7*23 

40*38 

-3*66 

-*0*5 

J933 • 

4-93 

4'8o 

4-0*13 

7*19 

7*79 

12*08 

7*39 

- o*0o 

— 4 «9 

! —0*2 

1934 . 

5*b5 

5*33 

-f 0*32 

9 *Bq 

0 8i 

13*20 

I j 19 

1 0*08 

-3-3I 

-0*3 

X935 . 

5*49 

5*10 

■f 0*39 

12*98 

10*96 

13*39 

12*98 

*1 2*02 

— 0*41 

0*0 

1936 

4*51 

4-90 

-0*39 

15*10 

12*69 

I3-3-: 

14 Ou 

+ 

4 1*78 

+ 0*5 

1937 . 

3-52 

4‘00 

—0*48 

14*81 

14*13 

11 00 

15*31 

40*68 

1- 2*91 

-0*5 

X* 



0*57 

1 


“ 

— 

2*88 

8*44 

1*49 


p «= Proportion of honsps built by private enterprise. 

P Average monthly value of plans passed (m £00 for residential building and £000 foi factory 

and commercial building). 
c rat Index numVier of building costs. 

B aa Index number of business activity. 


There was no evidence of a lag between the two variables. 
Thus we have grounds for believing that, as far as the data 
can show, the lag between the ‘‘ investment factor and 
decisions to build is very small.^ IIktc will, however, be a 
lag between the investment factor " and the supply of new 
buildings for ownership equal to the time required to build 
[ix. four to twelve months). 


4. Statistical Analysis of Factory and Commercial 
Building Activity, 1924-37 

We can approach the problem of explaining variations in 
factory and commercial building activity in the same way 

^ J. Tinbergen found the same result when he used building permits 
(U.S.A.) and a i-year lag when he used the number of houses built (U.K.) 
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as wc approached that of explaining variations in residential 
building activity. By dividing figures giving the value of 
plans passed by Local Authorities by the index of building 
costs we obtain an index of the physical volume of 
factory and commercial building activity planned. Our 



Iji 2S 28 25 30 32 33 34. 3S U 31 38 


Chart 12. 

Factory and Commercial Building Plans, Business Activily, Building 
Costs and the Rate of Interest, 1924---1937. 

theoretical analysis indicated that the main factors influenc¬ 
ing factory and commercial building activity are business 
activity, building costs and the rate of interest. We 
have therefore considered the following four variables, 

p 

I. Factory and commercial building activity. 


2. Business activity. B 

3. Cost of building. c 

4. Rate of interest . i 







Bunch Map, 

. Facto^ and Commercial Building 
Activity. 

. Business Activity. 
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and once more applied Professor Frisch's confluence analysis. 
The four variables are shown on Chart 12 and the correlation 
matrix was (using zero lags). 


Variable. 


Correlation Coefficients. 



I. 

2. 

3. 

4 * 

- Factory and commer¬ 
cial building 

I. 

I -000 

-f 0*702 

—0-038 

— 0*095 

= Business activity 

2. 

— 

1*000 

4 - 0*059 

—0 5O9 

=r Building costs . 

! 

— 

— 

1*000 

+ 0*494 

X4 ~ Kate of interest 

L''L_ 

— 

— 

— 

I *000 


In order to facilitate the bunch analysis a star map 
was made from the bunch map of Chart 13. This map is 
made by examining the behaviour of each bunch as new 
variates are added and indicating on the map whether the 
addition is useful, superfluous or detrimental. The star 
map (Chart 14) is given on p 147 and shows, for instance, 
th^t, if the intercoefficient between i and 4 is considered (by 
examining the column under 14), the addition of variable 3 
is useful, the addition of variable 2 is detrimental and the 
addition of both 2 and 3 as fourth variables {e.g. the addition 
of 2 to the set 14, 3) is detrimental. 

The conclusions to be drawn from the star map and bunch 
map are as follows: (a) The best correlation is obtained 
between Xi and (factory and commercial building and 
business activity). The addition of (building costs) is 
superfluous and if introduced would have a very small 
coefficient, i.e. would be of very slight importance. The 
addition of X4^ (rate of interest) explodes the bunch 12 ; 
is a detrimental variable. This is due to the high correlation 
between X2 and x^, i.e. between business activity and the rate 
of interest. The connection between Xi and x^ (correlation 
coefficient of —0*695) is only through the correlations 
between Xi and X2, and X2 and x^. The set 1234 is multi- 
coUinear. (b) The sets 134 and 234 are '' closed sets The 
addition of the remaining variable is detrimental. It is 
possible that the set 134 owes its fit to the correlations 
between 12, 23 and 24 and the validity of 134 is therefore 
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doubtful, (c) The set 12 has by far the best fit and must be 
chosen in preference to the set 134. 



Chart 14. 

Star Map, 

* = means that the addition of the new variable has improved the 

fit of the regression equation; it is a useful variable. 

O = means that the addition of the new variable has no effect on 
the fit of the regression equation; it is a superfluous vari¬ 
able. 

• = means that the addition of the new variable has spoilt the fit 

of the regression equation; it is a detrimental variable. 

? = means doubtful. 


The fit of the resulting equations. 


(A) . = o-zBSxz — I7‘84 

(B) . Xi = —0-0423:3 — 0-223:4 -f 33-93 


can be seen from Chart 15. It is obvious that (A) is a far 
better fit than (B) and this is confirmed in Table X where the 

L->. 
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Chart 15. 

Factory and Commercial Building Plans 1924-1937. 

(A) Correlation using Business Activity, 

(li) Correlation using Rate of Interest and Costs of Building. 
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^ test indicates that, whereas in case (A) the chance of such 
a close fit arising by chance is less than i in 100, in case (B) 
the chance is not less than i in 15. At first sight it might 
appear that, in case (B), there is a considerable lag between 
the actual building plans and the calculated building plans 
and that the low correlation is thus explained, but this 
is not confirmed if annual changes are inspected. The 
deviations of the actual from the calculated plans do, 
however, show a distinct cyclical pattern which seems well 
correlated with the course of business activity as shown in 
Chart 12. In Chart 16 it is apparent that, at the downturn 
of business activity, there is no lag between the deviations 
of business activity from its trend ^ and the deviations of 
actual building plans from calculated buildi’^g plans (B), 
but that there is a i-year lag at the upturn of business 
activity. The correlation is at a maximum of +0*93 with 
a i-year lag and the resulting regression equation is, 

(C) . Deviations (B) = 0*43 x Deviations of 

business activity from 
its trend lagged by i 
year. 

The extremely close fit of the new equation (C) between 
actual factory and commercial building plans and the three 
variables (business activity, cost of building and the rate of 
interest) can be seen from Chart 16. Table X shows that, 
with this further refinement, the chance of so close a fit 
arising by chance is now less than i in 10,000. Equation 
fC) fits the facts even better than equation (A). 

What are our conclusions from this analysis ? Equation 
(A) is capable of a very simple explanation. Plans for 
factory and commercial building depend upon business 
activity; it is the desire for additional productive capacity 
rather than the cost of building or the rate of interest 

' A straight line B = 92*7 -f 0-84/ where t is measured in years from 
an origin mid-way between 1929 and 1930. 'Ihe value of the index of 
building activity for 1926 is interpolated in order to avoid an unusually 
low vsUue on account of the general strike. The value used amounts to 
assuming that 6 weeks' business activity was lost. 
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which is important. Furthermore, equation (A) implies 
that there is no lag between the need for productive 
capacity and the decision to supply it. The explanation of 



IJZi lit. ZS 26 Z^ Z% 29 30 3Z 33 3 *. 35 36 97 

ClIART 16. 

Factory and Commercial Building Plans 1924-1937. 

(C) Correlation using Business Activity, Rate of Interest and 
Costs of Building. 

equation (C) is not so simple. It seems to indicate that, as 
long as business activity pursues its trend, cost of building 
and the rate of interest entirely determine (without any lag) 
the tempo of building plans. But if business activity rises 
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above its trend there is a proposed amount of building in 
excess of that to be expected from the level of building costs 
and the rate of interest. And exactly opposite results hold 
when business activity falls below its trend. Moreover, 
there is no lag involved at the onset of depression; the fall 
in business activity leads to an immediate decline in factory 
building. But it requires a lag of about one year for factory 
building to respond to the upswing of business activity; 
probably there is a considerable inertia, in the form of excess 
capacity, which must be overcome before new factory 
building responds.^ Equation (C) does not deny the truth 
of our interpretation of equation (A) but merely puts a 
different explanation on the part played by desire for 
additional productive capacity and recognises the influence 
of costs of building and the rate of interest. Finally, we 
must conclude that the evidence of post-war years seems 
to support equation (C) rather than equation (A). 

In deriving equation (C) it is interesting to notice that 
equation (B) can be written 


= - 0-083 


0-894' 


where a;/, and are deviations of and from 
their averages and o-^, 0*3 and (T4 are their standard devia¬ 
tions. This shows that the relative importance of building 
costs for factory and commcTcial building activity is very 
slight when compared with that of the rate of interest (8% 
as compared with 89%).^ The lag between the effective 


^ This diagnosis is put forward very tentatively, since it rests on evidence 
relating to one depression and one recovery only. We must await several 
more trade cycles before we can accept it as a g(‘ncral theory. 

* It will be obvious to the reader that the bulk of this analysis gives 
results rather dissimilar to the general conclusions of the “ Summary of 
Replies to Questions on Effects of Interest Rates " by J. li. Meade and 
P. W. S. Andrews in the Oxford Economic Papers No. i. Those replies 
indicated (a) that the long-term rate of interest might have some effect 
on the demand for dwelling-houses but could have no important effect— 
that the fall from 6 to 4^ per cent, in the rate on building society advances 
was not a major influence in the recent building boom, and {b) factory 
building is rarely influenced by building costs or by the rate of interest, 
but depends upon trade pro.spects. In any case, building costs and their 
rate of change are more important than the rate of interest. 
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demand for additional productive capacity and the actual 
supply of it is, of course, greater than that in equation (C) 
by the lei^th of time required to build. In recovery it may, 
therefore, be anywhere between i 8 months and 3 years, 
and in depression an 5 rwhere between 6 months and 2 years, 
according to the size and complexity of the structure. 



CHAPTER IX 
Conclusions 

We can conclude this study by collecting and sTim- 
marising the main results which have been obtained from 
both the theoretical and the statistical analysis. 

We have confirmed that changes in the number of 
families have been the long run determinants of th(‘ amount 
of residential building. Changes in age and sex distribu¬ 
tion of the population, with their influence upon th(‘ size 
of the family and its age and sex composition, have been 
found to be of minor importance up to the present. l-Jut 
throughout it has been constantly impressed upon us that 
changes in habits and customs and many other subjective 
factors may be of great importance, and may, in tlie future, 
magnify the influence of the above-mentioniHl factors of age 
and sex distribution. For in recent years tlusc^ demo¬ 
graphic changes have stimulated and probaWy will in the 
future continue to stimulate changes in liabits and customs. 
Thus our premonitions, aired in Chapter VII, concerning the 
effects of a decline in population and numbtT of famili(\s on 
building activity may need revision in view of thc^se pending 
changes in age and sex distribution, and in the size of the 
typical family, particularly in view of th(‘ constant tc'clinical 
improvement in accommodations and the adaptation of 
design to particular types of families (c.g. the servici‘-flat 
for the bachelor). But, in the absence of definite evidence 
to the contrary, this modification need not be considered 
very serious. As we have seen, rents arc determined by 
the supply of and demand for hous(‘-room, and rents can 
fall only until they reach a minimum level, which just 
covers rates and repair expenses. If, at any time, the 
supply of house-room is increased far beyond the demand 
for house-room at the existing level of rents, rents will fall 

153 
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to such a low level, and will reduce the amount of new build¬ 
ing until, if the process continues, no new building will be 
carried on. Rents have been '' stickyin the past, but this 
can only retard such a process and, in the long run, it must 
work itself out. 

There is, however, the possibility of spatial movement of 
population. If a substantial number moves permanently 
{i,e. long enough to demand additional separate accom¬ 
modation) from one part of the country to another, then 
any forecast which considers the number of families alone 
is obviously inadequate. And such movements would seem 
to be the most important factor influencing residential 
building in this country in the future. The people may 
move in response to changes in location of industry and in 
response to numerous other stimuli. These factors have' 
been considered in detail in Chapter III and it seems 
probable that, as economic activity is intensified, controlled 
by governments, and made the subject of experiment, and 
as wars and rumours of wars come and go, changes in the 
future will be more and more speedy and have correspond¬ 
ingly intense effects upon building activity. Movements of 
the population over short distances are, however, likely to 
be restrained by the changing of the relative rents of 
houses in different positions as such movement takes place. 
Our conclusion for the future is that population trends 
(decreasing number of families) will tend to reduce the 
amount of residential building, but this reduction may be 
offset to a certain extent by other factors such as migration 
and changes in tastes and incomes and changes in the loca¬ 
tion of industry. In view of the magnitude of residential 
building in the last few years, we can safely say that it will 
soon drop to a very low level and may remain there for some 
considerable time. Government action and action by Local 
Authorities with respect to demolition may increase the 
number of houses which arc replaced annually, but this can 
only postpone, for a time, the inevitable reduction in 
residential building. 

Our statistical analysis seems to show that, in the case of 
residential building, it is the relative levels of rents, building 
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costs and rates of interest which, almost completely, deter¬ 
mine the level of residential building activity relative to 
business activity as a whole. Thus, residential building is 
stimulated by increases in rents or business activity, and by 
decreases in building costs or the rate of interest, but the 
effectiveness of such changes in any one factor depend upon 
the levels of the other three at the time of the change. The 
percentage change in the rate of interest, for example, must 
be much greater if the ratio 

business activity x l evel of rents 
costs of building 

is small, than if it is high, if the same percentage change in 
residential building activity is to result. 

We have also found that the influence of changes in real 
national income on residential building activity is fully 
accounted for by its effect upon the level of rents. There 
are, at least in modern times, serious competitors with houses 
for ijicrcases in real national income. In the future there 
may be new competitors, but wc cannot speculate here upon 
future changes due to invention and changes in taste. 

In the case of factory and commercial building activity 
we have offered two related explanations. One explains 
building plans entirely by the level of business activity or 
the desire for enlarged productive cai)acity. Ihe other 
admits the influence of costs of building and the rate of 
interest and regards only exceptionally high or low levels 
of business activity as having any influence on decisions to 
build, and then sometimes only after a lag. We have found 
evidence that there is no lag at the downturn and a year's 
lag at the upturn of business activity. Here again migration 
of industry is an important factor which cannot be accounted 
for in any forecast of the future course of factory building 
activity. By considering business activity as a determinant 
of factory building we are, of course, avoiding this problem 
in so far as migration of industry must result in changes in 
business activity, but the problem is there nevertheless. To 
forecast factory building activity we must, therefore, fore¬ 
cast future business activity, future costs of building and 
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future rates of interest, and that is obviously impossible in 
the present state of knowledge. 

What is the reaction of the building industry to the trade 
cycle and does it have any effect on it ? It is obvious that 
most of the variables we have found important for building 
activity are highly sensitive to cyclical influences. The 
level of business activity is itself plainly a reflection of the 
trade cycle. The rate of interest falls during depression and 
rises during recovery. The cost of building drops in de¬ 
pression and rises during recovery. Rents, depending as 
they do on real income, tend to fall during depression and to 
rise during recovery. But since rents are very “ sticky ” 
their sensitivity to the trade cycle is not great. As far as 
residential building is concerned, therefore, it is clear that, 
unless rents are fluctuating rapidly, our " investment 
factor ” tends to vary inversely with the trade cycle. 
Residential building activity is, consequently, one of those 
too often neglected anti-cyclical influences which may 
explain the end and the beginning of depression. It is one 
of those influences whose cyclical pattern is the reverse of 
that of the trade cycle. In depression residential building 
becomes more and more profitable as costs of building and 
the rate of interest fall until finally it leads out of depression 
and, through the operation of cumulative processes, induces 
recovery. Similarly during recovery it becomes less and less 
profitable until finally it tends to start a downward cumula¬ 
tive process. Factory and commercial building activity may 
or may not be of the same nature according to which of our 
two alternative explanations are adopted. If it depends only 
upon business activity it cannot have much influence on the 
cycle but is merely a reflection of it. On the other hand if 
the rate of interest and building costs are as important as was 
indicated in our alternative equation, it has the same 
properties as residential building and the same tendency 
to lead out of and into depression. On the basis of our 
statistical analysis for the post-war period the building 
industry seems definitely to possess these anti-cyclical 
properties. The long cycles of residential building dis¬ 
covered in Chapter VII are an added cyclical influence and 
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when combined with shorter cyclical movements can lead to 
very violent fluctuations {e.g. 1891-1901 and 1932-37). 
The large size of the industry and its ramifications means 
that its cyclical influence may easily be transmitted to other 
industries. It is, therefore, one of the most important 
industries to be considered in any plan to damp the trade 
cycle. 

One fact stands out from our considerations. We saw 
in the theoretical section that there is a very large 
number of demographic and economic factors which deter¬ 
mine the level of building activity and that they are inter¬ 
related in a complex way. But in practice many of these 
factors are relatively unimportant. It is apparent from the 
statistical analysis, at least when considering yearly figures, 
that a select few of these factors, " building need ”, business 
activity, rents, building costs and the rate of interest, are 
predominant, and account for the major part of building 
activity. We have already ventured to prophesy the 
future—a gloomy future—for residential building, which, 
after all, depends in the main upon factors susceptible of 
rational estimation. Factory and commercial building, 
however, depend much more on unpredictable factors : on 
spasmodic invention and the incalculable fa.shions, pa.s.sions, 
and fears of kaleidoscopic humanity. In such a field, 
long-term prophecy can be little better than more or less 
intelligent guesswork. But for the building industry as 
a whole, residential building is far more important than the 
industrial, commercial, and other branches. The future of 
the industry as a whole is therefore bound up more or less 
closely with that of residential building. And it follows 
that, failing some unforeseen stimulus, the industry must 
be prepared for a period of declining activity. 
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seq. 

Jobbing Builder: 

Description, 9 

and Supply of Building Activity, 
78 seq. 
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Labour Costs, see Building Costs 
Lags: 

Factory and Commercial Build* 

ing, 151 

Residential Building, 143 
Length of Life of Buildings, 23 seq., 
29 seq. 

Limitations of Statistical Data, 93 
Long Cycles of Building, 40, no, 
124 

Long-Term Rate of Interest, see 
Rate of Interest 

Marital Condition, 41 seq. 

Marriages, 98, 102 
Migration : 

Internal, 43 iseq., 131 
International, 42 seq. 

Town to Country, 43 seq. 
Municipalities, 65, 72, 75 

National Income: 
and Residentiil Building, 133 
seq., 141 

Statistics, 96, 100 

Organisation of Building, 8 seq., 15 
seq., 76 seq. 

Owner-occupier: 
and Building Activity, 74 
and Buildings for Occupation, 58, 
O2 seq. 

and Buildings for Ownership, 69 

Price of Buildings: 

Equilibrium, 72 

Relation to Rent and Building 
C/Osts, 81 seq. 

Statistics, 97 

Psychological Factors, 91 seq. 

Public Works Industry : 

Activity, Ui, 76 
Definition, 4 
Size, 6 seq. 

Rate of Interest: 

Choice, 136 seq. 

and Factory and Commercial 
Building, 144 s^. 
and Length of Life of Buildings, 
29 seq. 

and Residential Building, 133 seq. 
Statistics, 96, 100 
Rates, 63, 102 n. 

Recruitment of Labour, 14 n. 
Regional Building, 93 n. 

Rent: 

Equilibrium, 66 seq. 

Family Expenditure, 59 n. 
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INDEX 


Rent: 

Relation to Price and Building 
Costs, 8i seq. 

and Residential Building, 133 seq^ 
in Stationary State, 25-26 
Statistics, 97, loi 
Rental Classes: 

Definition, 54 

and Equilibrium, 66 seq,, 73, 89 
Rent-payer: 

and Building Activity, 74 
and Buildings for Occupation, 58 
Repairs and Alterations, 23 seq., 29 
seq„ 76 

Replacement Quota: 

Definition, 22 

Effects on Building, 39 seq., 44 
$eq. 

Replacement Rate: 

Definition, 

Measurement, 49 seq,, 112 
Residential Building : 

Building Activity, 74 seq. 
Demographic Factors, 37 seq., 
104 seq. 

Economic Factors, 52 seq., 123 
seq. 

Equilibrium, 84 seq. 

Factors, 80-81 
Future, 108 seq., 153 seq. 
for Occupation, 62 seq. 
for Ownership, 69 seq. 

Plans, 133 seq. 
and Trade Cycle, 156 

Sex Distribution, 41 seq. 

Short Term Rate of Interest, see 
Rate of Interest 


Spatial Movements of Population 
42 seq. 

Speculative Builder: 
and Building Activity, 74, 79 
and Building for Owner^ip, 
seq. 

Description, 9-10 
Standard of Housing, 46 
Star Map, 147 
Stationary State: 

Assumptions, 20 seq. 

Building Activity, 22 seq., 28 seq 
Definition, 19 
Sub-contractor, 10 
Substitution of Initial Cost fc 
Annual Repairs, 29 seq. 

Supply : 

of Building Activity, 56 seq., ", 
seq., 84 seq. 

Meaning, 52 

for Occupation, 55 seq., 62 set 
84 seq. ^ 

for Ownership, 55 seq., 68 seq., 
seq. 

Trade Cycle: 
and Building, 156 seq. 
and Factory and Commercic 
Building, 149, 156 seq. 
and Residential Building, 156 
Trades in Building Industry, 13 seq 

Unoccupied Houses, 70 n., 98, 103 
105 seq. 

Wages in Building Industry, 15 
Wholesale Prices, 95, 102 
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